Department of Energy
Carl_sbad Field Office
P. 0 . Box 3090
Carlsbad, New Mexico 88221

May 5, 2003
Mr. James P. Bearzi
State of New Mexico Environment Depaiiment
Chief, Hazardous Waste Bureau
2905 Rodeo Park Drive East, Building 1
Santa Fe, New Mexico 87505-6303

RE:

Response to March 5, 2003 Notice of Deficiency (NOD), Class 3 Pennit Modification
Request For Remote Handled TRU Waste, WIPP Hazardous Waste Facility Permit, EPA
I.D. Number NM4890139088 - TSDF

Dear Mr. Bearzi:
The United States Department of Energy, Cai·lsbad Field Office (CBFO) and Washington TRU
Solutions, LLC (WTS), collectively refe1Ted to as the Pennittees, ai·e submitting this letter and
the attached documents in response to the New Mexico Enviromnent Department's (NMED)
March 5, 2003 Notice of Deficiency (NOD) for the Class 3 Pennit Modification Request for
Remote Handled (RH) Transuranic (TRU) Waste.
In responding to NMED ' s comments, the Permittees have identified that the requested chai1ges to
acc01m11odate the management of RH TRU Waste include changes in facility plans and other
general facility stai1dards, such as the waste analysis plan and container storage capacity.
Therefore these changes are included in this Class 3 package. The Pennittees are requesting that
the Secretary ofNMED determine that these modifications are ge1mane to the issue of RH TRU
mixed waste management and that the entire package be processed in accordance with the Class
3 procedures.
In the letter dated Mai·ch 5, 2003, the NMED Hazardous Waste Bureau (HWB) stated that the
contact handled (CH) waste characterization process is the "current legal stai1dard" for the RH
TRU mixed waste characterization program and that the RH prograin must be "based on a
reasoned departure from the contact hai1dled (CH) waste chai·acterization process ... " (March 5,
2003 letter from James Bearzi to Dr. Triay and Dr. Warren, p. 2).

We fully understand NMED's need for infonnation regarding our rationale for proposed changes
to the existing Waste Isolation Pilot Plant (WIPP) Hazardous Waste Facility Permit (HWFP).
However, it is our understanding that the "legal standard" for any changes to the existing WIPP
HWFP is existing law, i.e. applicable statutory and regulatory requirements. The Permittees
consider this to be an extremely important point.
Condition I.B.1. of the existing WIPP Hazardous Waste Facility Pennit (HWFP) refers to the
legal/regulatory standard for permit modifications, which is the New Mexico Hazardous Waste
030503
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Act (HWA), N.M. Stat. Ann.§§ 74-4-1 et seq. and the New Mexico Hazardous Waste
Management Regulations, N.M. Admin. Code§§ 20.4.1.1 et seq (incorporating 40 CFR Parts
260-265, 268, 270, and 273 by reference). Specifically, Condition I.B.1. states as follows:
LB, 1.

Permit Modification, Suspension, and Revocation

This Permit may be modified, suspended, and/or revoked for cause as specified in Section 74-4-4.2 of the
HWA and 20.4.1.900 NMAC (incorporating 40 CFR §§270.41, 270.42, and 270.43).
The filing of a request by the Permittees for a permit modification, suspension, or revocation, or the
modification ofpla1med changes or anticipated noncompliance, shall not stay any permit condition.
[20.4.1.900 NMAC (incorporating 40 CFR §270.30(±)))

The Permittees have not located any legal support for a position that the RH TRU W AP must be
based on the CH TRU W AP as the "current legal standard." The WIPP HWFP, including the CH
TRU WAP, draws its authority from the legal bases set forth above. The pe1111it simply sets forth
specific requirements that define what NMED, based on the information presented to it at the
time of permitting, has determined is needed to meet applicable legal standards in view of unique
facility circumstances.
There are often a number of ways to meet a legal standard. Although the regulatory requirements
for CH and RH TRU mixed waste characterization are the same, the way in which the
requirements are met can be different. The CH WAP is one mechanism to meet the applicable
legal standards, but it is not the only way to meet those standards. The proposed RH TRU WAP
was drafted to satisfy the statutory and regulatory requirements and to meet the additional
challenges associated with storing and disposing of RH TRU mixed waste.
The challenges regarding storage and disposal of RH TRU mixed waste and CH TRU mixed
waste are different due to the higher radioactivity levels associated with RH TRU mixed waste.
The higher external dose rates of RH TRU mixed waste make it necessary to take additional
precautions to protect worker health and safety. As explained in Section 2.1.2 of the PMR, RH
TRU mixed waste must be managed in accordance with RCRA and in accordance with
regulatory requirements and guidelines concerning worker safety, which are directly related to
the radiological components of the waste. The proposed RH WAP meets both the hazardous
waste characterization requirements and the requirements to protect worker safety, the
environment and the public from increased exposure to radiation.
As stated in NOD Comment 5-6, there are two elements to the waste characterization component
of the WIPP HWFP:
• Waste must be characterized "to demonstrate that adequate information is known
to manage and dispose of this waste properly" at the WIPP facility;
• "Waste characterization is performed to assess whether waste characterization
information obtained from the generator is sufficient and accurate."
Pursuant to 20.4.1.500 NMAC (incorporating 40 CFR §264), in order to safely dispose of RH
TRU mixed waste, the Permittees must "obtain a detailed chemical and physical analysis of a
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representative sample of the wastes" to be disposed of at WIPP. 40 CPR §264.13(a)(l). The
analysis "must contain all the information which must be known to treat, store, or dispose of the
waste in accordance with this part and part 268 of this chapter." Id.
The regulations specifically allow the use of acceptable knowledge to characterize hazardous
waste, as acknowledged byNMED throughout the NOD. (See e.g., General Comment 5;
Comments 5-2, 5-9, R-22). In fact, in Comment 5-2, NMED specifically states, "the RH program
must include AK as the foundation for characterization activities, and must include some
measure of AK verification."
The proposed RH waste analysis plan (WAP), which must meet the requirements of §264. l 3(b),
describes the procedures that the Pe1mittees will follow in order to comply with §264.13(a). The
W AP includes the parameters "for which each hazardous waste ... will be analyzed and the
rationale for the selection of these parameters ... " and describes the specific characterization
methods proposed by the Permittees. Id. Because WIPP is defined as a miscellaneous unit under
20.4.1.500 NMAC (incorporating 40 CFR §264), WIPP must also meet the environmental
performance standards of Subpart X to ensure that the facility protects human health and the
environment throughout its operational, closure and post-closure periods. The environmental
performance standards must be considered in detennining the waste characterization
requirements for disposal at WIPP.

It is our belief that the proposed RH TRU WAP complies with applicable RCRA requirements.
We agree that in order to meet the RCRA requirements for safe storage and disposal of RH TRU
mixed waste at WIPP, the physical form of the waste, the absence of prohibited items, and the
EPA hazardous waste numbers must be determined for each RH TRU mixed waste stream.

In the proposed RH TRU WAP, we have demonstrated how applicable requirements will be
satisfied:
•

We have described in detail that RH TRU mixed waste will be characterized on a waste
stream basis;

•

Visual examination (VE) will be the primary method for confirmation of characterization
information for newly packaged and repackaged waste. Radiography will be an alternate
method for AK confirmation for already packaged waste;

•

VE and radiography will be used to confirm the absence of prohibited items, consistent
with the current WIPP HWFP, including the absence of liquids in excess of one percent
by volume, and the absence of compressed gasses;

•

Consistent with the existing conditions of the WIPP HWFP, radiography and VE will be
used to identify indicators of prohibited items such as explosives, PCBs greater than
50ppm and others.
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In the attached response to NMED's NOD comments, the Permittees have addressed the
concerns raised in the NOD. We have revised the RH TRU W AP to more explicitly describe
proposed activities for verifying, during VE or radiography, that the physical form of the waste
matches the waste stream description.
The proposed RH W AP requires that extensive detail regarding the physical and chemical
properties of RH TRU mixed waste, to satisfy the characterization requirements of §264.13, be
compiled through the AK process or that other information including that which could be
obtained through intrusive sampling and analysis be obtained or the RH TRU mixed waste is not
eligible for shipment to WIPP for disposal. In response to NMED's specific NOD comments
related to this issue, we have clarified the regulatory, technical and safety bases for using AK, VE
and radiography, rather than intrusive sampling, to satisfy applicable RCRA requirements.
As explained in Section 5.8.1.1.2.1 of the PMR, headspace gas sampling for VOCs is not needed
for compliance with the repository enviromnental standards because the PMR proposes to reduce
the Permit-specified VOC limits in CH TRU mixed waste to account for the maximum amount
ofVOCs that could be in the headspace gas of RH TRU mixed waste containers. This reduction
is based on the bounding assumption that each RH TR Umixed waste canister contains each of
the VOCs in the container headspace gas at its maximum possible concentration. Based on the
use of the bounding assumption, there is no need to determine, by measurement, the type and
concentration ofVOCs in the headspace of RH TRU containers. Realizing that the Permittees
believe that this bounding assumption is the correct approach, another alternative to measuring
the type and concentration ofVOCs in the headspace of RH TRU containers would be to do
actual measurements in the repository.
As expressed above, we fully understand NMED's need for information regarding our rationale
for proposed characterization activities related to the RH W AP, and we are pleased to provide
available infonnation. However, the "legal basis," i.e. the regulatory requirements for waste
characterization, are set forth in the applicable regulations. The Permittees believe that the
proposed RH TRU WAP, like the CH TRU WAP, meets the applicable legal standards. The
Permittees therefore request that the RH TRU W AP be reviewed by the HWB against these
requirements to determine the acceptably of the proposed RH characterization program.
We appreciate the opportunity to provide the comments set forth herein and in the attachments
hereto and welcome further dialogue as we seek to address your concerns and explain our needs.
The Permittees are submitting this PMR in accordance with 20.4.1.900 NMAC, incorporating 40
CFR § 270.42(c) for Class 3 permit modifications.
I certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
infonnation, the information submitted is, to the best of my lmowledge and belief, true, accurate,
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and complete. I am aware that there are significant penalties for submitting false information,
including the possibility of fines and imprisonment for knowing violations.

If you have any questions, please contact Dr. Clayton Gist at (505) 706-0030.
Sincerely,

~~~~)
Ines R. Triay
DOE/CBFO Manager

(f

Enclosures
cc: w/enclosures
C. Lundstrom, NMED WWMD
T. Hughes, NMED OGC
C. Gist, CBFO
J. Pigg, CBFO
H. Johnson, CBFO
R. Steger, CTAC
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Dr. Steven Warren, President
Washington TRU Solutions, LLC

Waste Isolation Pilot Plant (WIPP)
Hazardous Waste Facili1y Permit
Class 3 Permit Modification Request

U.S. Department of Energy
Carlsbad Field Office
May 5, 2003 -

WASTE ISOLATION PILOT PLANT (WIPP)
HAZARDOUS WASTE FACILl·TY PERMIT
CLASS 3 PERMIT MODIFICATION REQUEST

U.S. Department of Energy
Carlsbad Area Office

May 5, 2003

~:

!

.\

General

1

General

2

General
3

NMED has thoroughly examined the RH PMR
and has determined that several major issues must
be addressed prior to modification of the Permit.
Therefore, detailed, section and line-specific
comments were not provided in all instances
except in the context of providing overall
commentary, primarily because NMED believes
the Permittees will significantly revise the RH
PMR.
The PMR includes requests for changes that are
not entirely justified and are not clearly required
for RH waste management. Specifically, the PMR
includes changes in storage volumes and the
addition of Panels that are inadequately justified.
While the changes are not necessarily
unreasonable, the Permittees must ensure that all
proposed changes, especially those as significant
as those included in this P:MR, are clearly
identified, well justified, and thoroughly and
appropriately addressed. Refer to Specific
Comments 2-3, 3-1, and 4-1.
The PMR includes statements, conclusions, and
revisions that are not adequately justified and
require additional information. Specifically,
information pertaining to changes in the Waste
Characterization Program (Section 5) and related
RH waste assumptions (Supplements) require
additional clarification and explanation. fu
addition, the PMR does not adequately address
several aspects of facility operation and closure,
including Site Security (Section 6), General
fuspection Requirements (Section 7), and Training
(Section 11). Refer to detailed commentary on
these sections for additional information.

The PMR has been revised to address the issues identified in the NOD.

The additional container storage volume in the WHB Unit and the Parking
Area Unit is requested to manage and store RH TRU waste. A separate PMR
is being developed to allow.for construction and use of additional panels.
Therefore, the addition of panels 4 and 5 is being withdrawn from the RH
PMR. A table providing classification of the requested changes, in
accordance with Appendix I to 40 CFR § 272.42~ and technical justifications
for the requested changes are provided in Section 2

Additional detail is provided that clarifies and justifies the requested
modifications and provides supplemental information. The Waste Analysis
Plan (WAP) has been rewritten to address NMED comments. The PMR
format has been revised to remove all separate addendums addressing RH
TRU mixed waste and placing new information in the applicable sections of
the existing attachments. Addendums in the June 28, 2002, PMR that
offered no new information were removed entirely. Those included
addendums addressing financial assurance, groundwater monitoring,
technical procedures referenced in other attachments and mine ventilation
monitoring rate. Table 2-2 was removed and justification for Class 2 and
Class 3 modifications provided in Section 2.1, 2.4 and 5.3 of the PMR. Class
1 modifications such as the administrative change of "Westinghouse" to
"Washington" to reflect_tlle name change or the M&O, and typographical
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program but the expense of implementing such a
program might be prohibitively high.
That b-eing said, the Permittees must still propose
an RH waste characterization program that
complies with all storage and disposal
requirements in 40 CFR §264. Because the current
CH waste characterization program is compliant
with the Resource Conservation Recovery Act
(RCRA), was developed with the unique
circumstances ofWIPP taken into consideration,
and has. been accepted through the hearing and
public comment process, NMED' sposition is that
the CH program should be the basis for the
proposed RH waste characterization program, with
the motivation for reasonable departures from this
program explained and the resulting proposed RH
program still compliant with all regulatory
requirements. The Permittees may believe they
have presented an approach to waste
characterization that is RCRA compliant, but
NMED has questions and concerns regarding the
viability of the RH program the Permittees. have
proposed. NMED also has serious doubts as to
whether the current CH approach of waste
characterization verification should be completely
abandoned (see Comments 5-2 and 5-5, below).
The Permittees should revise the RH PMR to
address specific NMED concerns and
subsequently "rethink" the approach to the
proposed program.

"Each RCRA permit shall include permit conditions necessary to achieve
compliance with the Act and regulations, including each of the applicable
requirements specified in parts 264 and 268." (Emphasis added). In order to
satisfy §270.32, NMED "may incorporate applicable requirements of parts
264 and 266 through 268 ... directly into the permit or establish other permit
conditions that are based on these parts."
The fact that the CH program was found to be compliant with RCRA and
"has been accepted through the hearing and public comment process," does
not support NMED's position. The permit pro.cess, as established by
applicable regulations, leads to requirements that the permit holder must
meet in order to be in compliance with the legal standards found in the HWA
and applicable regulations. The specific permit requirements are developed
in view of the unique facility circumstances. There are often a number of
ways to meet a legal standard. Although the regulatory requirements for CH
and RH TRU mixed waste characterization are the same, the way in which
the requirements are met can be different. The CH W AP is one mechanism
to meet the applicable legal standards, but is not the only way to meet those
standards. The proposed RH TRU W AP was drafted to satisfy the statutory
and regulatory requirements.
The HWA and RCRA specifically allow the use of acceptable knowledge to
characterize hazardous waste, as acknowledged by NMED throughout the
NOD. (See e.g., General Comment 5; Comments 5-2, 5-9, R-22). In fact, in
Comment 5-2, NMED specifically states that "the RH program must include
AK as the foundation for characterization activities, and must include some
measure of AK verification." AK can be used to meet the requirements of
§264.13 and also helps to. ensure that exposures to radiation are kept as low
as reasonably achievable (ALARA), as required in 10 CFR Part 20. Joint
NRCIEPA Guidance on Testing Requirements for Mixed Radioactive and
Hazardous Waste, ("Joint Guidance") 62 Fed. Reg. 62079, 62081-82. In
discussing the relationship of ALARA principles to RCRA waste
characterization programs involving mixed waste, the Nuclear Regulatory
Commission (NRC) and !_h~ EPA have em.:e_hasized the importance of
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NOD comments related to this issue, we have clarified the regulatory basis
for using AK, VE and radiography rather than mandating intrusive sampling
to satisfy applicable RCRA requirements.

It is the Permittees' belief that the. proposed RH TRU W AP complies with

General
5

The RH Waste Characterization Program in the
PMR appears to propose an approach based on the
use of"Characterization at the Time of
Packaging" (CTP) with elements of the approved
CH program (i.e., acceptable knowledge (AK),
visual examination (VE), radiography, headspace
gas sampling (HSG), and solid sampling) used
only as needed~ or not at all. However, NMED
has serious concerns regarding the proposed
approach (see Comments 5-2 and 5-11, below). In
short, the proposed RH waste characterization
program requires serious revision. Specifically:
1)

The RH program should be
developed based on the accepted
CH program with deviations from
the CH program based on
operational and safety concerns
and technically justified. The
resulting RH program must be
compliant with the management,
storage and disposal requirements
specified in 40 CFR §264.13.

applicable RCRA requirements. The responses to the NQD comments
address the concerns raised byNMED. Because the Permittees can
demonstrate that the proposed RH TRU W AP complies with applicable laws
and regulations, the Permittees do not agree that it is necessary to "rethink"
the approach to the proposed program.
The Permittees have significantly revised the RH Waste Characterization
Program in the PMR in response to NMED's input.

1) The above response provides the Permittees position on this subject.

Pagf' ·· .<:: of 90
'---.,

._,.•

o Are there incompatible waste concerns?
o Are there concerns relative to ignitable, corrosive or reactive
wastes?
o Are there concerns relative to other prohibited items, i.e., liquids
in excess of 1%, pyrophoric materials, non-mixed hazardous
wastes, explosives and compressed gases, ans! PCBs above 50
ppm.

quantity of analytical data be obtained to
adequately confirm AK. The amount and
type of information could be
" commensurate with the adequacy of the
AK.record.
5) Use of modeling to justify limited or no
characterization may be used to augment
arguments, but cannot be used as a
wholesale substitute for actual waste
analysis.

st

The Permittees contend this satisfies the. NMED's 1 bullet in NOD
Comment 5-6 and does so in accordance. with published approved guidance
and methods.
To address the 2nd bullet, the Permittees propose visual examination (VE) as
the primary method for confirmation of generator characterization
information for newly generated, including newly packaged arid repackaged
waste. Radiography will be an alternative method for AK confirmation for
already packaged waste. Exactly as is done in the CH Program, VE and
radiography directly confirm the physical form, waste material parameters
and the absence of liquids in excess of 1%. Also, exactly as is done in the
CH Program, it is through the process of confirming the physical/visible
attributes of the waste that the chemical properties and constituent
information obtained through AK are indirectly confirmed at a level the
Permittees contend is appropriate to ensure safe and compliant management,
storage and disposal of the waste. Thus satisfying the intent and regulations
associated with the HWA and RCRA. Be sure, it is the Permittees position
that WIPP's Operating Record including the WWIS demonstrate that headspace gas, solid sampling and any other intrusive chemical analysis are
redundant and unnecessary if the process described above and proposed in
Attachment Rare completed to produce a defensible record subject to
inspection by NMED.
If however the AK record cannot satisfy the DQOs, additional information
including that which could be obtained through intrusive sampling and
anal:ysis, must be_Q_btained, or the waste is not eligible for shipment to WIPP.
Page- 7 .of90
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Comment
2-1
Section 2
All sections

Comment
- 2-2
Section
2.1.1.6

l

Page 2-4;
lines 34-3 5,
Page 2-5;
lines 1-15,,
Comment
2-3
Section
2.4.2.12
Page 2-16,
line 25

Comment

SECTION 2.0 - REGULATORY REQUIREMENTS
NMED has provided comments on the entire RH · Section 2.1 has been revised to reflect the modifications made to the PMR
based on NMED comments. Section 2.4 has been revised to summarize
PMR, presented below, and in addressing these
co1I1II1ents the Permittees will be required to revise (detail is provided iri the specific modifications made to the applicable
Section 2 and primarily Sections 2.1 and 2.4. The
modules and attachments) the applicable information required by 40 CFR
Permittees should revise all applicable discussions §§270.13 through 270.22 and to provide justification for-the modification.
in Section 2 to address the concerns presented in
Section 270.23 also applies to the HWDUs and is included in the narrative
section and the regulatory crosswalk table. Sections 270.14(b)(15) through
NMED comments set forth below.
270.14(b)(18), 270.16 through 270.22, 270.62, 270.63 and 270.66 are not
licable.
While the NMED is cognizant of the ALARA
Refer to the Permittees response to General Comments 4 & 5 concerning the
issues, the information provided is insufficient for legal standard based upon which the Permittees are seeking this
NMED to develop a draft permit based on
modification.
ALARA principles. Moreover, NMED does not
necessarily agree with the Permittees assertions in
this paragraph that ALARA principles apply. The
paragraph should be removed.

In this section, it is stated that RH TRU waste will See response to General Comment #2. RH TRU mixed waste will not be
be placed in Panels 2 through 5. However, in other placed in Panel I because it is undergoing closure. Sections 2.1.1.4, 3.4.1,
portions of the application (e.g., Supplement 3,
and other appropriate sections have been revised/clarified.
page 1, paragraph 5) the presence of eight panels
is discussed. Although other portions of the
application (e.g., M2-2a(3) Subsurface Structures
Underground Ventilation System Description,
page 16-53, paragraph 3) indicate that future
permits may allow disposal of RH TRU waste in
Panels 6, 7, and 8, this should be more clearly
explained in Section 1.0 (Introduction). This
explanation should also include a statement that
RH waste will not be placed in Panel 1 and why
this will not occur.
The term "a room full of RH TRU waste
Table 2-2 has been removed becaus·e information was incomp_lete and often
Page
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increase in the volume of waste
constitutes a major modification in
and of itself. This major
· modification was not adequately
justified in this PMR used to
address RH waste.

Area Unit; modification is requested to increase the maximum permitted
container storage capacity by 530 ft 3 (14.8 m 3) of waste. This would increase
capacity in the Parking Area Unit from 1,591 ft 3 (45 m 3 ) to 2,121 ft3 (59.8
m 3) of waste .. The increased capacity will allow storage for up to 26 loaded
NRC-certified shipping casks on an asphalt and concrete surface
-, -encompassing approximately 115,000 ff. The 26 NRC-certified shipping
casks represent the current certified fleet of 12 TRUP ACT-Ils, 12 RH-72Bs
and two CNS 10-160B shipping casks. This increase is required to receive
and store the projected RH TRU mixed waste inventory.
The PMR proposes to increase the facility's container storage capacity from
4,309 ft3 (122 m 3 ) to 5,383.96 ft3 (152.22 m 3 ) of waste. This increase of
1,074.96 ft3 (152.22 m 3) of waste would increase the WIPP facility's
container storage capacity by 24.9 percent.

•

•

Table 2-2, page 2-31,Section A-4,
lines 7-8 increases the number of
waste panels from 3 in the existing
permit to 5 panels. The increase in
the number of panels also
constitutes a major modification in
and of itself and was not
sufficiently identified or justified in
thePMR.

Table 2-2, page 2-35, Section E.,lb,
line 9. The justification provided
for this modification indicates that
it "clarifies a run-on sentence."
However, the modification to this
section is much more substantial
than just clarification of a run-on
sentence as several additional
container types which manage RH

The addition of Panels 4 and 5 is being withdrawn from this PMR.

Technical justifications are now provided in Section 2.1 and 2.4 of the PMR
and in Section 5.3 for the RH TRU W AP. Modification to this section was a
clarification of a run-on sentence. The new container types, e.g., RH TRU
canister and facility cask, are introduced f1ld discussed in the modification to
containers in Attachment Ml. Section E-1 b, line 9 was a justification for
modification to Attachment E, the Contingency Plan, and is not the location
to introduce or justify new containers.
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Comment
4-1
Section
4.1.2
Page 4-2

Comment
5-1
Section,
5.1.2
Page 5-3,'
lines 10-13,,

SECTION 4.0 - GENERAL FACILITY DESCRIPTION
The addition of Panels 4 and 5 has been withdrawn from this PMR.
This section of the PMR increases the number of
panels from a total of three panels to five panels
but the PMR does not clearly articulate the fact
that this modification will require an increase in
waste volume capacity. In addition, the
justification for the PMR provided in Section 2.0
also does not adequately address the increase in
waste volume for the WIPP site. The Permittees
should clarify this issue.
SECTION 5.0- WASTE ANALYSIS PLAN
This section modifies the permit to require only
Comment noted.
CH-TRU waste to report VOC values and also
exempts RH TRU from undergoing either
The specific issues raised in this comment are addressed below. CTP has
radiography or VE unless explicitly needed, and
been removed from the PMR.
then only·at a limited percentage. In addition, the
PMR apparently relies on a new characterization
element (i.e., CTP) to obtain necessary
information that can potentially exclude collection
of information typically collected under the CH
program (with the exception of hazardous waste
determinations). The PMR must address all issues
presented in Comments 5-5, 5-11, and R-20,
below, pertaining to the proposed program and
should better describe and justify all elements of
the proposed.RH TRU program, including but not
limited to the CTP and exclusion of
radiographyNE, as well as any replacement
requirement for voe reporting.
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inventory to ensure compliance
with the environmental
performance standards of
20.4.1.500 NMAC
(incorporating 40 CFR,
§264.60l(c)) and to confirm
hazardous waste identification
by acceptable knowledge.
•

Homogeneous Waste Sampling and
Analysis
•

•

compliant management, storage and disposal will be obtained.
The Permittees propose visual examination (VE) as the primary method for
confirmation of generator AK characterization information for newly
generated, to be packaged or repackaged waste. Radiography will be an
alternative method for AK confirmation for already pack!-lged waste. VE and
radiography directly confinp. the physical form and waste stream assignment,
i.e., the visible attributes of the waste, thereby indirectly confirming the
detailed chemical properties and constituent information obtained through
AK. The Permittees consider characterization and confirmation at this level
to be appropriate to ensure safe and compliant management, storage and
disposal of the waste.

To compare the upper 90
percent confidence limit
(UCL9 0) values for the mean
measured contaminant
concentrations in a waste
stream with specified toxicity
characteristic levels in
20.4.1.200 NMAC
(incorporating 40 CFR §261) to
determine if the waste is
hazardous, and to confirm
hazardous waste identification
by acceptable knowledge.

Homogeneous Waste. Sampling and Analysis
Generators will rely on AK to make this assignment. Generators will
conservatively apply the codes. to the waste based on the detailed chemical
and physical properties of the waste obtained through the AK process and
directly or indirectly confirmed by VE or radiography. If AK is insufficient
to make decisions regarding the assignment of codes, then the generator will
have to develop appropriate information prior to shipping the waste to WIPP.
Performing homogeneous waste sampling to confirm the assignment of
hazardous waste codes based on AK is considered redundant and
unnecessary by the Permittees provided the AK characterization process
provides the necessary information in the form of a defensible AK record.

To report the average
concentration of hazardous
constituents in a waste stream
as specified in 20.2.1.200
NMAC (incorporating 40 CFR
§261 ), Appendix VIII with a
90 percent confidence interval,
with all averages greater than

Radiography
Page ·1 ~ of 90
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To provide.a process check on a
sample basis by verifying the
information determined by
radiography, and to confirm the waste
stream delineation by acceptable
knowledge.

The current RH W AP allows a host of
characterization methodologies to be used to reach
the broadest of DQOs, with no methodology
related goals to help guide the characterization
processes that still must be developed. on a sitespecific basis. Additionally, the CH DQOs are
verification based (and should have included AK
DQOs); presumably this is one reason the
Permittees elected not to include these types of
requirements. However, NMED has determined
that while flexibility in characterization
methodologies may be reasonable, the proposed
characterization process is too vague and
incomplete to be enforceable. Also, the RH
program must include AK as the foundation for
characterization activities, and must include some
measure of AK verification (see Comments 5-9
and R-22). Therefore, methodology-related DQOs
should be developed or be required for
development under the RH program. The current
overall .DQO of obtaining the appropriate
hazardous waste code may be retained but it must
be placed in the context of the characterization
processes used to acquire that information, in
particular AK.

Attachment R, specifically R-4.2. Characterization Methods describes in
detail the proposed RH TRU waste characterization process in the context of
satisfying the Physical and Chemical Description DQO and the Absence of
Prohibited Items DQO with AK information. The text is very specific and
combines the general DQO goals with method-specific details to assure the
information collected by the method (in this case the AK Process) is of
sufficient quality to support decision-making regarding the acceptability of
the waste for management at WIPP. The conditions in Section 4.2.1.2
require certain types of information to be in the AK record prior to shipping
waste to WIPP and are therefore enforceable permit requirements.
The Permittees have. previously addressed the remaining elements of this
comment.
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units. NMED believes the current CH program
complies with regulatory requirements and should
have been the basis from which the. RH program
was developed with reasonable departures from
the CH program explained and compliance of the
resulting RH program with RCRA demonstrated.
The Permittees should also address why they
believe RH DQOs differ from CH DQOs with
respect to hazardous waste identification.
The technical justification implies that CTP can be
a primary characterization process, augmented
only as necessary by AK and other
characterization methodologies; However, it is
impossible to obtain all necessary information
through CTP alone, and it is therefore
inappropriate to imply that CTP can serve this
purpose. CTP is apparently intended to be a
variation of the current VE/verification process,.
although the opportunity might present itself
during CTP to collect supplemental or missing
information that could augment the AK record.
Therefore, the characterization process must, as ·
with CH waste, begin with AK characterization
that is verified through other processes. It is
appropriate to use the CTP process to obtain
information that would verify the physical form
(waste matrix code) identified through AK and to
determine very basic hazardous code supporting
information (i.e., the presence oflead gloves, etc.).
It is also appropriate to use this opportunity to
collect hazardous waste-related information
perhaps not performed during CH VE to provide
supplemental AK information or to augment the
Page 19 of90
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prohibitions with respect to secondary
containment.
Comment
5-4
Section
5.8.1.1.2
Page 5-15,
paragraph 1

The discussion in this section is unclear with
respect to how RH waste was included in the
"bounding" calculations performed to support
Subpart X requirements in the. original permit
application. The Permittees should revise the
justification section to summarize relevant
parameters and bounding assumptions, clearly
demonstrating that the RH inventory was included
and would be included in any calculations
previously performed to demonstrate repository
integrity. This is requited to ensure that the
Permittees have indeed considered all RH waste
characteristics when assessing repository integrity
(which, for CH waste, resulted in a determination
that the air pathway was the only viable release
pathway during the operational and 30-year post
closure period). The Permittees should show that
the RH inventory clearly fits within all previous
assumptions, and no characteristics unique to RH
waste would impact repository integrity in a way
not applicable to CH waste.

The physical and chemical properties of the waste that were considered in
assessing repository integrity were covered in Section D-9b(l )(a) of the Part
B permit application. The properties considered were: _
•

"[T]he concentration of the hazardous constituents within the waste
container headspace. See below for discussion of air pathway
releases.

•

Chemical compatibility. Appendix Cl, CHEMICAL
COMPATIBILITY ANALYSIS OF WASTE FORMS AND
CONTAINER MATERIALS considered both CH and RH wastes.

•

Parameters important to gas generation. The parameter values for the
gas generation model were summarized in Table D-2 and detailed in
Appendix D 16. The parameter values discussed included: average
density of cellulosics, plastics and rubber in CH waste and RH waste;
bulk density of steel containers (including the steel plug for RH
containers) for CH waste and for RH waste; total volume of CH and
RH waste.

In modeling the air pathway for the open panel configuration, the RH
inventory is included through the calculation of the weighted average
headspace concentration for use as the VOC source term. The computer
simulation of the disposal system's performance defined the VOC source
term, "where appropriate, as the maximum concentration of hazardous
constituents in a particular phase." Additionally, if waste characterization
data were available, the weighted average concentration for each VOC was
used. If waste characterization data were not available, saturated vapor
concentrations were used as the source term concentration [D-9b(l)(c)]. In
calculating the weighted average headspace concentration, it is stated in
Appendix C2,
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Comment
5-5
Section
5.8.1.1.2.1
P~ges 5-15
& 5-16

The Permittees propose no HSG sampling and
analysis based upon evaluation results presented in
Supplement 3, "Maximum VOC Emission Rates
From RH Canisters." However, numerous issues
are raised based on review of this supplement (see
comments on Supplement 3). Further, while the
Permittees recognize that determination of
subsurface emissions is a key element of the
current CH HSG program, an equally important
reason for sampling and analyzing HSG is to
verify or confirm AK hazardous waste
determinations. The Permittees have 'proposed no
substitute mechanism for assessing th,e viability of
AK, nor have they taken measures to improve the
AK program to require more detailed AK
information that would justify modification or
reduction in the current verification program. In
fact, the proposed AK program does not appear as
rigorous as that for CH, possibly because the
Permittees erroneously intended to rely on CTP
for characterization augmented only by AK "when
necessary." The Permittees should revise this
section to clearly recognize all reasons for HSG
determination, why any deviation from the current
CH program is justified based on all reasons for
the current CH program, and how the proposed
characterization program obtains information
comparable if not equivalent to that obtained
under the CH program with respect to verification
of hazardous constituents identified by AK.

The CH TRU waste program requires HSG sampling and analysis in order to
determine the type and concentration ofVOC and to confirm the assignment
of hazardous waste codes based on AK information.
The RH TRU waste program does not need to quantify VOC concentrations
because the assumption is made that ·the VOCs are present in their
theoretically maximum concentration and appropriate adjustments have been
made to the Room Based VOC limits to accommodate the assumption.
Therefore, measuring these would not result in safer or more protective
management of RH TRU waste. The modeling in Supplement 3 justifies this
approach and the values used to reduce the room based limits.
As previously stated, performing headspace gas sampling to confirm the
assignment of hazardous waste codes based on AK is considered redundant
and unnecessary for RH TRU waste. As. described above, The Permittees
propose visual examination (VE) as the primary method for confirmation of
generator characterization information for newly generated, including newly
packaged and repackaged waste. Radiography will be an alternative method
for AK confirmation for already packaged waste. VE and radiography
directly confirm the physical/visible attributes of the waste, there by
indirectly confirming the detailed chemical properties and constituent
information obtained through AK at a level the Permittees contend is
appropriate to ensure safe management, storage and disposal of the waste.

If however the AK record can not satisfy the DQO' s, additional information
including that which could be obtained through intrusive sampling and
analysis, must be obtained, orthe waste is not eligible for shipment to WIPP
for disposal.
In short, the AK process will be used to assign hazardous waste numbers to
RH TRU waste, as is done. on CH TRU waste. The correct assignment of
hazardous waste numbers will be confirmed by verifying that the waste
matches the waste stream description derived from AK using VE and/or
radiography.
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application assessment, relying instead on the
Environmental Protection Agency's (EPA)
detailed evaluation of this modeling activity. EPA
has indicated to NMED that PAVT modeling to
justify reduction in characterization elements shall
not be accepted by EPA; therefore, acceptance of
these conclusions without detailed PAVT
modeling analysis by NMED will not be
considered.

Comment
5-7
Section'
5.8.1.1.3
Page 5-17

The Pennittees state that based on PAVT
modeling, there are no RH waste parameters that
need to be measured to maintain repository
integrity or to protect human health and the
environment. However, based on the above
NMED comments on section 5.8.1.1.2.2 and
Supplement 2, the Permittees must reconsider this
conclusion.

C2-1 presents the weighted average headspace concentrations.
The Waste Matrix Code Group (WMCG) volumes and the
weighting factors used to calculate the average concentrations
are presented in Table C2-2.
RH Waste Matrix Code Group volumes were used and are included in Table
C2-2.
These properties have remained the same for the RH waste. The information
on the RH inventory in the. BIR still includes information on Waste Matrix
Code Group although none was extracted for this PMR. The Summary
Category Group is still being used to. assign waste material parameter
weights. As indicated in the Part B application, the set of drums used to
derive VOC source term would still be "considered representative of the
waste throughout the DOE complex for the purposes of determining the
modeling parameters. This is because all of the volatile constituents in the
Waste Analysis Plan are represented." [D-9b(4)(c)].
The Permittees included the Sandia National Laboratories' Summary of the
RH-TRU Inventory Impact Assessment for the WIPP Resource Conservation
and Recovery Act Permit (SNL IIA) to substantiate the Permittees
development of the Data Quality Objective for identification of material
parameters, not to "model away" characterization of the waste. The SNL
report used, in part, the EPA' s Performance Assessment Verification Test
(PAVT), because this forms the performance assessment baseline for the
WIPP.
Development of the DQOs involve not only determining what data are
needed to be known, but also how well the data need to be known. The SNL
iIA was included as supplemental information and demonstrated that the RH
TRU waste material parameters (CPR, ferrous/non-ferrous metals) are not
significant to disposal system performance and therefore the use of bounding
values to estimate the weights is acceptable. The SNL IIA analysis provides
the rationale for the manner in which the Permittees' WAP addressed
material parameters. Thus, the RH TRU waste W AP provides for the
identification of material parameter· constituents ··and assi_gnment of a
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normally identified and verified through sampling
and analysis and that are tracked and monitored. A
demonstration must be made that this simplified
"identification of hazardous waste number" would
satisfy the need to assign hazardous waste codes,
identify tentatively identified compounds that
could ultimately lead to the addition of hazardous
w'aste codes or modification ofVOC monitoring
parameters, and identify hazardous constituents
(the presence of which may not indicate the
assignment of codes but whose concentration is
monitored). Additionally, the Permittees propose
no viable definition for waste streams. comparable
to the CH definitions in Attachment B
(Introduction, page B-2, line 31+) and Attachment
B4.
Further, the Permittees state that "measurement"
of toxicity characteristic concentrations is not
required because the source term is "bounded for
liquid, dissolved, and gas phase releases and the
RH waste is managed in such a way to eliminate
direct worker contract." However, this statement is
vague, unjustified, and inadequately linked to
RCRA requirements. Apparently, the Permittees
intended to show that little if any characterization
of RH waste is required with respect to hazardous
constituents because they have modeled away the
need for characterization. However, as stated in
the comments above (Comment 5-6), NMED has
not and shall not evaluate PAVT modeling
particularly since EPA intends not to do so.
Instead, RH characterization requirements should
be based upon reasonable and justified deviation
of the CH program based upon technical and

position that WIPP waste characterization experience documented in the
WIPP Operating Record, including the WWIS, demonstrate that the AK
process and confirmation with VE/radiography (without HSG and solid
sampling) is capable of providing sufficient chemical and physical property
information so as to ensure safe and complaint management, storage and
disposal of RH TRU waste.
The Permittees contend that should WWIS or repository monitoring indicate
that a harmful release situation is possible, additional panel specific
repository monitoring would be required to obtain qualified measurements
for purposes of determining if and what mitigating measures including panel
closure might be required.

The original modeling performed for the Permit Application (Chapter D)
provided detailed analysis that deUionstrated that the only pathway for
exposure is the air pathway.. It is. important to note that this modeling
included RH waste. and that the NMED ·agreed with this approach by
incorporating the. air pathway as the single environmental performance
standard in the current HWFP.
The RH PMR contains additional modeling that shows that even under
unrealistic conditions,. the contribution of the. RH waste to the potential
release of hazardous constituents is negligible and can be easily bounded.
This approach meets the Subpart X requirement to demonstrate·that the unit
will ensure prevention of any releases. to air,. surface water, groundwater, and
soil that would have adverse affects on human health and the environment.
There has been no information obtained that would change the assumptions
used in Chapter D of the Permit Application.
Pursuit to the proposed RH W AP, the generator sites will be required to·
provide the information used to make the hazardous waste determination
under their generator site requirements as well as all other information
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Additionally, the justification makes reference to
generator waste characterization requirements,
implying that individual state characterization
requirements for the storage of RH waste should
suffice for WIPP characterization. However,

Comment
5-10
Section
5.8.1.2.2
Page 5-19 &
5-20 '

NMED has the right to determine the extent of
information necessary to dispose of waste at
WIPP, which can certainly be augmented by
_generator determinations.
The Permittees state that the only DQOs that need The PMR has undergone extensive revision resulting in a realignment of the
be identified are the presence ofliquids and
RH program with much of the CH program.
polychlorinated biphenyls (PCBs), sm.ce "all of
the additional prohibited items" can be satisfied
through the assignment of EPA hazardous waste
numbers. However, this assertion is inadequately
justified. The Permittees should revise the PMR to
detail how non-radionuclide pyrophoric materials,
incompatible chemicals, explosives, compressed
gases, ignitable wastes, corrosive waste and/or
reactive wastes shall be assessed by assignment of
hazardous waste codes alone and also reference
those sections of the PMR that might present this
information (i.e., Table 5-1). Further, NMED
notes that these exclusions could ultimately be
use.d by the Permittees tojustify similar changes to
the CH program. Specifically the Permittees must
address the following issues:
•

•

The exclusion of non-mixed
hazardous waste cannot be justified
based on hazardous waste code
assignment;
IncoillQ_atibilities should be
Page
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CTP as a potential stand-alone characterization
process is not justified, nor is CTP a recognized
characterization process in RCRA regulation or
guidance. As described by the Permittees, CTP is
essentially VE, with the potential for collecting
"other" supporting information (i.e., swipes,
swatch samples, etc). The only analogous activity
presented in a typical RCRA W AP is
"fingerprinting" whereby a certain percentage of
waste is examined and a limited chemical analysis
or other indicator analysis performed to verify the
representative waste analysis that the Permittees
are required to obtain. While it is rec?gnized that
the· Permittees expect to have the opportunity to
physically examine almost all of the RH waste to
some degree, this method cannot be used as a
substitute to obtain the requisite detailed chemical
and physical analysis to the exclusion of AK, etc.
Therefore, the RH characterization process
proposed by the Permittees is inappropriate and
does not set forth an adequate methodology for
ensuring that 40 CPR §264.13(a) characterization
requirements are met. Additionally, the Permittees
reference and provide an RH Inventory analysis
(Supplement 1) but this analysis focuses on
radionuclide and physical parameters. important to
EPA, apparently only restating RCRA information
presented in the TRU Waste Baseline Inventory
Report, which is over 7 years old. In addition, the
Permittees propose no difference between
retrievably stored and "newly generated" waste
processes, yet their inventory is clearly demarked
by retrievably stored waste that will not be
repackaged (5%) and "newly generated"{or

r
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Comment
5-12
Section
5.8.1.4 I
. Pages 5-2+
& 5-23 .

essentially VE activities whereby those physical
attributes of the waste are examined and used to
confirm AK. The CTP is a "stand alone" process
exclusive of AK and is apparently used to acquire
unique information. Therefore, CTP would be an
AK confirmation activity for physical attributes
only, although the packaging process could
certainly be used as an opportunity to obtain
supplemental AK information that might be
mandated by gaps or data needs identified as part
of the AK program.
The Permittees state that the RH and.CH programs . The RH PMR incorporates a detailed technical discussion of the impacts of
differ primarily in the areas of intrusiye sampling, the various physical and chemical parameters of the waste. The PMR
includes a detailed technical justification of why the data from HSG
the determination of waste material parameter
weights, and confirmation of AK based on VE and sampling is not required for compliance with the environmental performance
HSG (i.e., 100%). While some elements of the
standard
discussion concerning essential program
differences may be correct, the justification for
The "one change" was to conservatively add a hazardous waste number to a
said revisions cannot be accepted in its current
single waste stream based on the initial headspace gas data that was
form. Specifically, the Permittees state that
collected. Rather than reevaluate the AK information, the generator site
intrusive sampling would result in questionable
chose,. per the HWFP; to conservatively add the hazardous waste number.
data quality but do not justify this assertion. The
Continued headspace gas sampling of that waste stream demonstrated that
Permittees also state that certain characterization
the UCL90 was actually below the PRQL; however, the HWFP specifically
is not required because of a demonstration of "no
prohibits the generator site to remove applied hazardous waste numbers ·
impact" but this assertion is incompletely and
based on the results ofheadspace gas sampling. Therefore, the hazardous
inadequately addressed. Further, the Permittees
waste number has remained on the waste stream.
make broad statements regarding the results of
HSG sampling that are wholly unsupported and
inaccurate. For example, sites generally segregate
drums with "troublesome" HSG data for future
disposition so the "current status" is biased; also,
the statement that "only one change" has been
made based on 16,000 HSG measurements is
unclear (one ~hange in "'1h,at? one container? one
Page n of90
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Comment
R-1
General
Comment
Attachment
R
Page 5-27+

Comment
R-2
Section,
R-10 i
Page 5-29,
paragraph ,2
1

I

ATTACHMENT R-RH TRU WASTE ANALYSIS PLAN
Applicable sections have. been revised to change terms such as "may" to
Attachment R includes several examples of nonenforceable language included as justification. The "will" or "shall" as appropriate.
Permittees should ensure that forthcoming
revisions to Attachment R do not include language
inappropriate for an enforceable document,
including but not limited to inappropriate
justifications for determinations and removal of
terms such as "may", replacing these with more
enforceable terms (i.e., "shall").
The Permittees assert that Summary Waste
Category groupings are analogous to. waste
streams. However, the definition of waste stream
must be congruent with that for CH to ensure
comparability of data and to ensure that generator
sites adequately incorporate the need to include
process information in the waste stream
determinations. The Permittees should revise the
PMR to include the CH waste stream definition.
Alternatively, the Permittees should provide
adequate and detailed justification why this waste
stream definition is not appropriate for RH waste
and provide an alternative definition which
includes the requirement for process information
assembly and assessment to ensure that the waste
stream has adequately assigned process-related
information. The Permittees should revise this
section to address NMED concerns regarding the
CTP process as presented in Comment 5-11.
Additionally, the Permittees should revise the
required documentation to include preparation of
an AK Summary, which is currently performed

The following definition of a waste stream from the CH W AP has been
added;
"A waste stream is defined as waste material generated from a single process
or from an activity that is similar in material, physical form, and hazardous
constituents."
The following detail (extracted/revised portions from the CH W AP) has been
added concerning Waste Stream Profile/AK Summary information and to
define the role of~ in the characterization process.
"The site project manager (SPM) will complete a Waste Stream Profile Form
(WSPF) and RH TRU Characterization Reconciliation Report to document
the waste stream characterization results. The WSPFs and RH TRU
Characterization Reconciliation Reports resulting from waste
qharacterization activities shall be transmitted to the Permittees, reviewed for
completeness, and screened for acceptance."
The AK section of the RH W AP requires the preparation of an AK summary
for all RH TRU waste that will be shipped to WIPP.

I CTP has been removed from the PMR. .
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Comment
R-5
Section
R-3.0
R-3.1
R-3.1.1
Pages 5-32
to 5-34

Comment
R-6
Section
R-3.1.2
R-3.1.2.1
R-3.1.2.2

The PMR includes justification for the
characterization approach proposed by the
Permittees based upon SAR and modeling results.
However, relevant sections of the SAR were not
provided to NMED to support assertions being
made (see Comment 5-3), and the Permittees
make sweeping conclusions based upon SAR
results that are therefore unsubstantiated. Further,
it is assumed that repository modeling referred to
is the modeling presented in Supplement 2 and
NMED has expressed concern regarding use of the
model to justify repository inventory assumptions.
Also, the.entirety of SectionR-3.1.1, Process and
Design Considerations, is apparently a
justification for the proposed approach that should
not have been included in the actual proposed RH
Waste Analysis Plan because the contents are not
enforceable. The Permittees should revise all
applicable portions of the PMR to better justify the
proposed RH Characterization Approach taking
into account all NMED comments and remove
Section R-3. L1 because this section is not
pertinent to implementation of the proposed RH
WAP.
The Permittees have apparently developed DQO's
for RH waste independent from those for CH
waste, but as indicated in Comment 5-2, DQO's
should be related to the characterization
methodology in addition to the generalized
determination of hazardous waste codes that have

EPA under the Toxic Substances Control Act. Radioactive constituents in the
waste are regulated under 40 CFR Part 191 (Subparts B and C) by the
US EPA Office of Radiation and Indoor Air (ORIA). In addition, WIPP is
regulated under the Atomic Energy Act (AEA)."
The Permittees agree that Section R-3 .1.1 is not required for implementation
of the proposed RH W AP and has therefore been deleted.
Applicable portions of the PMR have been revised to better justify the
proposed RH characterization approach taking into account NMED's
comments.

See the response to comment 5-2.
The Permittees do not consider the assignment of hazardous waste numbers a
"low bar" or anything other than what it is-a requirement of the RCRA.
The RH TRU waste characterization program provides specific and
enforceable methods that must be used to determine the hazardous waste
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Comment
R-7
Section
R-3.2
'
Pages 5_3:7
& 5-38;!

Comment
R-8 !
Section
R-3.3
Pages 5-38
& 5-39

requirements to assign the waste to a waste
stream; the CH W AP requires identification to the
waste matrix code level and a physical description
of the-waste against which AK
verification/confirmation is made. Clearly, the
DQOs must be re-thought with respect to
development on a characterization methodology
level to ensure that objectives for the
characterization process that comprise the
characterization system( s) are well documented.
The waste characterization section indicates that
any combination of AK, CTP, VE, and
radiography shall be used to charactep.ze wastes,
with it being the Site Project Manager's (SPM)
responsibility for determining whether the DQOs
have been met. However, comments below will
indicate that the criteria for said determinations
are inade_g_uate. See Comments R-11 and R-12.
The Permittees indicate that the Newly Generated
and Repackaged Waste will be "characterized at
the time of packaging", with verification taking
place by having a second operator present during
packaging operations to verify the Summary
Waste Category group assignment, that hazardous
constituent-related information was collected, and
that there are no prohibited items. Currently
packaged waste will be "evaluated" and if
"deficiencies are found," additional
characterization "may" be required; if this
characterization involves "testing", this will be
conducted on a minimum of 10% of the waste
stream with verification by a second operator. The
nature and extent of verification proposed,
however, is inade_g_uate. CTP is a variant of the VE

This requirement is consistent with the existing requirement in the CH
program for the SPM to determine. when the DQOs have been met.

CTP has been removed from this PMR.
AK is the characterization method to assign hazardous waste codes. The use
of VE (formerly CTP) allows for confirmation of AK information during
packaging. Compliant implementation of the AK process is verified, and
reviewed by NMED, through the audit process and subsequent approval of
certification packages. The characterization and confirmation process will
ensure that DQOs are satisfactorily met. Performing AK with conlirmation
~hrough VE is the same process approved in the current HWFP for newly
generated CH waste. Verification of currently packaged waste is not an
option in the revised PMR; it is a requirement. If the AK process is
insufficient to characterize waste to meet the DQOs sites must sample and
analyze their waste. In addition, each waste stream will be individually
certified by the Permittees with subsequent review by NMED.
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HSG), the Permittees must develop a verification
approach and program that ensures hazardous
waste code assignments made via AK are
confirmed. That being said, however, NMED is
willing to entertain deviations from the current CH
program or the use of heretofore unspecified
innovative approaches so long as compliance with
RCRA specifications is demonstrated. Note that
NMED does not understand the need for a
separate.CTP process, as activities performed
under this are either variants of VE or AK data
collection. Justification of the CTP process as a
separate stand-alone process as desctjbed in the
PMR is required.
Comment
R-9
Section
R-3.4 '
Pages 5-39
to 5-45

The Permittees propose a three-stage data
validation/verification effort similar to that used
for the CH program. However, the proposed
process details differ, perhaps because the
Permittees were anticipating yet-to-be-approved
PMRs to allow the use of electronic quality
assurance (eQA) for the CH program. Regardless,
the Permittees must note and explain all
discrepancies between the two programs including
but not limited to:
•

The Permittees have not proposed mandated chemical analysis. That is the
reason for the difference in the text describing the three levels of data
validation.

Reduction and modification of CH
Data Generation Level
Validation/Verification as
presented in Section R-3.4.1 of the
RH WAP when compared to
Section B3-10(a), Attachment B3,
of the CH W AP;.
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reconciliation discussions to address NMED
concerns as appropriate. Also, the Permittees must
explain any discrepancies between the DQO
processes presented in Section R-3.5 of the RH
WAP and SectionB3-11, AttachmentB3, ofthe
CHWAP.
The CH W AP presents detailed information
Comment
regarding the contents of the Waste Stream Profile
R-12
Form, Characterization Information Summary,
Section
Waste Stream Characterization Summary, and
R-3.6
Pages 5-43 · WIPP Waste Information System (WWIS)
to 5-45
reporting requirements. The Permitte~s propose no
RB verification comparable to that performed for .
CH waste that could account for some of the
differences but NMED believes that verification
must be performed (albeit not necessarily identical
to that performed for CH waste). Similarly, the
RH PMR does not address how the WWIS would
be addressed which is a critical aspect of any
WIPP characterization program because it is from
this information that room based limits for VOCs
are assessed, etc. The Permittees should revise the
data reporting section to reflect NMED concerns
regarding verification and subsequent reporting
requirements and to include resulting applicable
CH reporting elements or provide information
justifying any deviations from CH reporting
requirements.
Also, it appears that the Permittees are requesting
flexibility with regard to how waste will be
characterized, stating that CTP and/or AK and/or
VE and/or radiography may be performed.
However, Section R-3.6 indicates that the

data collected in the proposed RH program.

Because the RH PMR incorporates a reduction in the allowable room-based
emissions limits that incorporates the potential emissions from RH waste
only the CH waste must be tracked in the WWIS for comparison with these
limits.
The RH PMR requires that the SPM develop a RH TRU Characterization
Reconciliation Report that details the processes and decisions used to
characterize the RH TRU waste stream. This report incorporates the
reconciliation with DQOs that must be undertaken to ensure compliance with
the requirements. In addition, the RH PMR has been revised to require that
each waste stream be approved individually; therefore, the NMED will have
approval of the specific characterization process(es) used on a waste stream
basis.
The RH PMR, as proposed, incorporates the requirement to provide the site
RH QAPjP's to the NMED once they are approved. This is done in Section
R2-2.0 with the following statement: "The Permittees shall provide the
QAPjP for each site and all revisions to NMED upon approval by the
Permittees."
The revised PMR requires completion of a RH TRU Characterization
Reconciliation Report as part of the. AK process that addresses NMED' s
comment.
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R-4.2
Page 5-45

Comment
R-14
Section
R-4.2.1
R-4.2.1.1
Pages 5-4?5-48 .

Comment
R-15
Section
R-4.2.1.2
Pages 5-49
& 5-50

flexibility of the proposed RH W AP. However, as
noted in Comment R-12, above, the SPM is
apparently not required to document this .
determination in a formal report although the sites
are required to include, for example, in the AK
procedure a "decision making process" that
identifies when AK does not meet DQOs.
However, a single report documenting and tying
together the chosen characterization pathway is
reguired.
The Permittees propose to implement a
"standardized" AK process that is more
procedurally based than the CH W AP in that is
does not require collection of mandatory
information per se, but a collection of categories
of information that could come from a variety of
sources. To better support this approach, the
Permittees must provide a comparison of the CH
process to this "standardized" approach,
demonstrating how the level of detail achieved
through implementation of the CH approach is not
diminished in the new RH approach.
By using a standardized, process-based approach
to AK, implementation of the RH approach may
compromise comparability with AK derived
through the CH AK process unless it can be
shown that the "same" type of information and
level of detail is achieved using the RH approach.
If this comparability is lost, then use of CH AK
information to augment, bolster, or serve as
surrogate data could be compromised. Also, the
Permittees require each container to be "related"
to a waste stream through waste packaging logs,
etc., but this element should be bolstered to

reconciliation with DQOs that must be undertaken to ensure compliance with
the requirements. In addition, the RH W AP, Section R-5 .3 has been revised
to state, ''No RH TRU waste stream shall be shipped to WIPP unless the
characterization of that waste stream, including the AK process applied to
that waste stream, has been audited and approved by the Permittees and a
final audit report for that waste stream has been approve9- by NMED."
Therefore,. the NMED will have approval of the specific characterization
processes used on a waste stream basis.

The programmatic and waste stream specific information required by the CH
W AP is captured by the. RH AK Summary Report. The focus of the RH AK
process is to ensure the generator sites have performed an adequate
hazardous waste determination, not on collection of specific mandatory
information, such a "site maps", that have little bearing on the assignment of
hazardous waste numbers.

The purpose of a standardized AK Process procedure is to enhance
comparability between the AK process applied at the RH generator sites. As
with the currently approved AK method for newly generated CH waste, the
AK is verified at the time of packaging, and implementation of the AK
J?rocess is audited, and the findings reviewed by NMED.
The use of information from other sites is consistent with the current
requirements in the CH program. Similar to the CH program, there is RH
waste that was generated at one site and then shipped to another site for
interim storage. In these cases, it is important that the information for the
generating site is used and evaluated.
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The SPM must document the reconciliation with DQOs that is performed in
The Permittees require AK reconciliation with
DQOs, but NMED has expressed concern that the the RH TRU Characterization Reconciliation Report. This report must be
DQOs are both too general and are not based upon developed on a waste stream basis to document the specific characterization
processes that were implemented on each waste stream.
specific characterization activities, as are the CH
DQOs. It is apparent that the reconciliation
process is the point at which the SPM would
Therefore, the specific reconciliation process must also qe documented on a
determine which verification activities should be
waste stream basis. Section R-3.6.2 specifies the requirements for the RH
performed and related DQOs. The Permittees
TRU Characterization Reconciliation Report and includes the following
should revise this section of the PMR to reflect the requirement: ''A description of the data that were. collected to meet the
requirement that AK will be assembled for all
required DQOs, how they were collected, and how each DQO is met by the
wastes and that reconciliation is the point at which data" The process of determining "how each DQO is met by the data" is the
the SPM would determine the appropriate
reconciliation process. In addition, Section RS .1.1.2 includes the
approach for verifying AK, noting th~t NMED
requirement that: ''Part of the WSPF approval process is the RH TRU
expects some level of verification to be. performed Characterization Reconciliation Report completeness/accuracy review and
(although the verification method could be waste
acceptance by the Permittees. This approval includes verification that the
specific and dependent upon the quality of AK
report documents how the DQOs were achieved for the waste stream."
information obtained). This section must include
or reference specific acceptance criteria for
The RH PMR has. been revised to require that each waste stream be approved
assembled AK data that the SPM would compare
individually; therefore, the NMED will have approval of the specific
against the information obtained and that would
characterization processes used on a waste stream basis. This includes the
guide the SPM to the appropriate verification
reconciliation that is conducted.
activities. It is at this point that verification
activity-specific DQOs would be developed;
alternatively, the Permittees can propose those
DQOs that would be related to specific
verification approaches. For example, a site may
have assembled data that suggests·drums that
require repackaging may contain leaded gloves.
The SPM could then determine that VE of drum
contents during repackaging should be used to
confirm this assertion (the DQO for this
repackaging activity would be the identification of
lead-bearing wastes). Regardless, the path chosen
by _!he SPM must be documented (e.g., in a
Page-" 7 of 90
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R-4.2.4
Pages 5-62
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these sections will be necessary to address
NMED's concerns. The Permittees should revise
the PMR to include a detailed discussion of RH
and CH VE and radiography program similarities
and differences. Of particular concern are
mandatory identification requirements and QAOs
that vary significantly from the CH program (e.g.,
precision determinations for radiography and VE).
This section contains no content requirements for
the radiography test drum. At a minimum, the
drum contents should be indicative of the waste
matrix being analyzed.

The Permittees propose to use CTP to acquire
characterization information. However, the
process as described is actually a variant of VE
and AK data acquisition, so it is unclear why these
activities require a separate process. NMED has
reviewed information provided by the Permittees
and finds that the use of CTP as a stand-alone
method that may be used in lieu of AK is
confusing and unnecessary. CTP as a form of VE
could be used to verify or augment AK through
the acquisition of as yet unspecified information
and, as a supporting process, DQOs related only to
the function of CTP could be developed. Also, the
CTP process is confusing and appears to have
been developed as a "black box" characterization
method exclusive of all other methods but
sometimes relying on other characterization means
to obtain information. For example, as written,
CTP.can obtain AK outside of the AK
record/process that is incongruent with using the

A radiography test container shall be examined as part of the radiographer
qualification. A requirement that the radiography test container shall include
items representative of the physical properties of the waste streams at the site
and must include prohibited items has been included in the RH W AP.

I See the response to General Comment 5.
I The treatment ofCTP as a separate method has been deleted from the PMR.
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Page 5-69

information or to augment the AK record when
AK is not available or is of poor quality.
The Permittees perform Waste Stream Profile
Form (WSPF) checks and additional data
verification as part of the CH program that has
been removed from the comparable Section of the
RH program. The Permittees should specify where
the information has been "moved to" in the RH
program. If the information has been removed, the
Permittees should revise the PMR to re-instate
these requirements or provide a reasoned and
detailed justification for the change ih Phase 1
screemng.

The information concerning WSPF checks is now in R-5. l .1.2. Only minor
differences from the CH program exist such as references to QAPjP and
information relative to discrepancies identified during the WSPF review.
The following information is being added to be consiste:qt with the CH
program.
Once a generator/storage site has prepared a QAPjP, which includes
applicable W AP requirements, it is submitted to the Permittees for review
and approval. Once approved, a copy of the QAPjP is provided to NMED for
examination. The generator/storage site will implement the specific
parameters of the QAPjP after it is approved. The initial generator/storage
site RCRA audit will be performed at some. point after this implementation
has taken place, but prior to shipment of TRU mixed waste. from that
generator/storage site to WIPP.
If the Permittees determine (through the data comparison) that the
characterization information is adequate, the WSPF will be approved. Prior
to the first shipment of containers from the approved waste stream, the
approved WSPF and accompanying Characterization Information Summary
will be-provided to NMED. If the data comparison indicates that analyzed
containers have hazardous wastes not present on the WSPF, or a different
Summary Category Group applies, the WSPF is in error and shall be
resubmitted. As part of the waste characterization data submittal, the
generator/storage site will also transmit the data on a container basis via the
WWIS. This data submittal can occur at any time as the data are being
collected, but will be complete for each container prior to shipment of that
container. NMED will have read-only access to the WWIS as necessary to
determine compliance with the W AP. The. initial WSPF check performed by
the Permittees will include WWIS data and the Characterization Information
Summary. The Permittees will compare ongoing sampling/analysis
characterization data obtained and submitted via the WWIS to the approved
WSPF. If this comQarison shows that containers have hazardous wastes not
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R-26
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R-5.1.2.3
Page 5-74

requirements derived from these RH DQOs
significantly decreases the amount and type of
information that must be transmitted, reported, and
subsequently reviewed by the Permittees. In light
of all previous comments, the Permittees must
examine this section and revise in conjunction
with changes made to address NMED comments.
The CH W AP required a determination of
container defects as part of the verification process
that is not included in the RH WAP. The
Permittees should clarify why this requirement
cannot be performed (i.e., design considerations,
etc).

Container defects, though very unlikely since most waste will be newly
packaged, will be detected in one of two ways. First, during shipping cask
opening, the detection of contamination within the shipping cask may
indicate a canister defect. This will be investigated and the canister will be
inspected remotely during cask-to-cask transfer operations. Second, 55gallon drums removed from a CNS 10-160B shipping cask are inspected
remotely prior to placement into. the facility canister.
Because of the difficulty in inspecting RH TRU waste containers at the
WIPP, the primary responsibility to assure containers are not defective lies
with the generator and is imposed through the transportation as well as the
RCRA requirements.

Comment
R-27
Section
R-5.2
Page 5-75

The Permittees must specify the time period by
which written receipt of a "verbal discrepancy
correction" is made. Additionally, documentation
of any such verbal resolution must be made by the
Permittees and placed in the operating record.
Also, the Permittees must justify the addition of
the term "significant" with respect to manifest
discrepancy definitions and remove the term

The Permittees control the use of containers to assure there are no defects
through the generator site waste characterization program audit and approval
process as well as transportation program audits and approvals. The
following text (extracted from the CH WAP, Section B-4b(2)(iii)) has been
added; "The following will be inspected for each RH waste shipment
arriving at the WIPP facility; Whethe_I_1:here are any container defects."
This section has been revised to be consistent (where appropriate to the RH
process) with Section B-4b(2)(I) of the CH W AP.
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Bay a11d radiation monitoring equipment will be recorded on data sheets."
The proposed language states, "In addition to the
Table DR-1 has been renamed to Table D-la and added to Attachment D.
inspections listed in Table DR-1, many pieces of
This new table has been modified to include the procedure number,
equipment are subject to regular preventive
frequency and organization responsible for waste handling and preventive
maintenance. These preventive maintenance
maintenance inspections, as applicable, for all identified RH TRU mixed
activities along with the inspections in Table DR-1 waste :handling equipment. The DOE Hoisting and Riggip.g Manual does not
make mechanical failure of waste handling
require annual load bearing tests. Load bearing tests are only required for
equipment unlikely." Information regarding the
new equipment installation and after major modifications. Annual
preventative maintenance schedule of applicable
mechanical maintenance includes Non-destructive examination (NDE) for
equipment is not included in Table DR-1. Revise
the equipment listed below:
the PMR to include this information.
RH Bay Overhead Bridge Crane
Mechanical
Quarterly and Annual*
RH Bay Cask Lifting Yoke
Mechanical Annual*
Facility Grapple
Mechanical Quarterly and Annual*
Hot Cell Overhead Powered Manipulator
Mechanical Annual*
Hot Cell Bridge Crane
Mechanical Annual*
Cask Unloading Room Crane
Mechanical Quarterly and Annual*
41-Ton Forklift
Quarterly, Semi-Annual and Annual*
The proposed language states "[t]he inventory and The language has been modified as follows: Off-site RH TRU mixed waste
integrity of the shipping casks and the spacing
will arrive in containers in U.S. Nuclear Regulatory Commission (NRC)between trailers carrying the shipping casks are
certified shipping casks designed to provide shielding and facilitate safe
inspected." No spacing requirement is stated. If
handling. Canisters will be. loaded singly in an RH- 72B shipping cask and
the same spacing requirement utilized for CH55-gallon drums will be loaded in a CNS10-160B shipping cask. The
TRU shipping containers is to be applied to RH
shipping cask will be visually inspected upon arrival. Inspections are
TRU containers, this needs to be more clearly
conducted of the Parking Area Unit at a frequency not less than once weekly
stated in the proposed permit language. As it is
when waste is present. The inventory and integrity of the shipping casks and
written currently, the test infers that some other
the spacing between trailers carrying the shipping casks are inspected to
spacing requirement will be applied._!2_BH TRU
ensure a 48 inch aisle space is maintalll.~d between ship_p_ing casks."
Page- -'i5 of90
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the equipment or facility] of a calendar day."
Table DR-1 defines the term as" ... inspections
required ... prior to the waste handling evolution."
The term "waste handling evolution" is further
defined as." ... from the receipt of a shipping cask
into the RH Bay through canister emplacement
underground." One uniform inspection frequency
should be determined and then applied to both
CH- and RH TRU shipments. Revise the PMR to
address this concern; as written, it appears that
inspection could be performed immediately before
emplacement that could complicate disposition of
problems found during inspection.

suspended (usually at the end of a shift) with the RH TRU mixed waste
canister stored in a safe position, inspection of a system component will not
be performed upon resumption of the emplacement of the canister to protect
personnel from gamma radiation exposure. Therefore, both types of
inspections are required and correct as written for the following reasons:
A) Pre-operational - Equipment pre-operational inspections will be
performed prior to first use each day. This will include equipment such as
forklifts, overhead bridge cranes and the master slave manipulators. These
are performed as pre-operational inspections/checks because they are stand
alone pieces of equipment, the inspections can be performed when ever
needed (prior to first use) and do not require system line-ups.
.B)
Pre-evolution - Equipment/system pre-evolutional inspections will be
performed prior to cask handling in the RH Bay and will be in effect through
waste emplacement for that single process. This will include equipment such
as the Canister Transfer System, Facility Cask Rotating Device and the
Horizontal Emplacement and Retrieval Equipment (HERE). These are
performed as a pre-evolutional inspection because they are a system and
required a specific system line-up in order to complete the inspection.
Once a waste handling evolution is in process, if it is required to be stopped
(normally will be end of shift), an inspection prior to use cannot be
performed again with this new system configuration. To inspect components
in a system lineup at this point, it would require over-riding equipment
programs and safety systems, potentially exposing personnel to undue
radiation exposure and jeopardizing the safety of the plant. For·example,. to
perform an operability inspection on the Cask Unloading Room Floor Shield
Valve, the following line-ups have to be made:
t) Cask Unloading Room Floor Shield Valve has to. be closed.
2) Hot Cell Floor Shield Valve has to be closed.
3) Transfer Cell Ceiling Shield Valve has to be closed.
4) Cask Unloading Room Crane has to be in the north limit, the west limit
and the high limit for the hoist.
5) The Canister Shuttle Car has to be positioned below the Cask Unloading
Room Floor Shield Valve..
·

Page '-7 of 90
~

'--".

_,

Comment
8-2
Section
8.1.2
Page 8-4

Comment
8-3
Section
8.1.2
Page 8-9
(and 8-11)

--

waste that can be managed in the rooms and cells.
Once this information is provided, the PMR
should address how the information demonstrates
that runoff from the unit(s) do not constitute a
problem. A connection between the secondary
containment capacity provided and the runoff
protection requirements was not made in the PMR.
Revise the PMR to address these concerns.
The PMR indicates, "The UPS features automatic
switching without a loss of power from the
primary power to alternate power to battery
backup power." Revise the PMR to provide
specific information regarding the RH. Complex
(Hot Cell, RH Bay, Transfer Cell, etc.) and the
equipment in these areas that have backup power
and/or battery backup. Provide more detailed
information on the backup systems, how these
systems will be deployed and if they are mobile
systems, and where they are located.

The PMR do·es not indicate that additional internal
communication equipment and emergency
equipment will be needed in the RH facilities.
Section ER-la of Addendum ER states that the
WIPP facility is well equipped with internal
communication systems, emergency equipment
and communication equipment. The PMR must
Q_rovid~ :1.dditional information that clearly

The RH Complex is now included in the WHB Unit facility description in
Permit Section A-4. The Central UPS located in the Support Building
supplies power to selected loads located in the Support Building and the
WHB, including the RH Complex. The RH Waste Handling Bay, Hot Cell,
and Transfer Cell equipment are serviced by dual 1,300 kW diesel powered
generators located between the exhaust shaft area and the WHB. The
generators provide backup power to the remainder of the WIPP site including
the CH and RH waste handling operations. Their usage is initiated as
required by the Facility Operations staff should a loss of power occur. The
RH waste handling equipment is designed to stop as a result of loss of power
in a fail-safe condition. Power from the back up generators can be utilized to
operate the RH waste handling equipment should the waste handling
operations staff wish to reconfigure the waste containers in process. No UPS
power systems are specifically associated with the RH Waste Handling
System. The WIPP Central Monitoring Room has a 30-nrinute reserve
power backup system that is detailed in the existing HWFP. The backupbattery power system for the WHB Unit would also supply power to the RH
Complex.
There are no changes to the emergency response equipment, capabilities and
all associated systems necessary for management of RH TRU mixed waste.
The facility's RH emergency response equipment, communications and
emergency systems are the same as represented in the CH TRU waste permit.
These equipment are currently listed in Table F-6, Emergency Equipment
Maintained at the WIPP; and depicted in Figures F-5, Underground
Emergency Equipment Locations and Underground Evacuation Routes; F10, Waste Handling Building Pre-Fire Survey (First Floor); Figure F-l0a,
---
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the Cask Unloading Room, and the Cask Loading Room. The Hot Cell
ventilation is exhausted through high-efficiency particulate air (HEP A) filters
prior to venting through the Waste Handling Building exhaust.
The RH Bay is a high-bay area for shipping cask receiving and subsequent
handling operations. The trailer carrying the shielded roa~ cask will enter
the RH Bay through a set of double doors on the eastern side of the Waste
Handling Building. Separate heating, ventilation, and air-conditioning
(HVAC) systems are provided that maintain the pressure in the RH TRU
waste side of the Waste Handling Building lower than the outside ambient
atmospheric pressure for contamination control. Because there are no air
l()cks at these access doors, the period oftime that the doors will be open will
be minimized and limited to times when there are no unsealed shielded road
casks containing RH TRU mixed waste canisters in the RH Bay.
The Hot Cell will be maintained at a greater negative pressure than the other
areas of the Waste Handling Building to ensure that-airborne contaminants
will be exhausted through the HEPA-grade filters dedicated to the Hot Cell
area. The negative pressure will also prevent any contaminants from
escaping the Hot Cell in the event that the Hot Cell is Breached (e.g., a door
is opened to the Hot Cell).
The RH TRU waste HVAC is structured to enable the HVAC to achieve the
designed differential pressures among the areas and/or rooms within the
various RH TRU waste areas during normal operation to maintain the
required airflow directions and to assurance that airflow within the building
are always directed from the area of least potential for contamination to area
of highest potential for contamination. Airflow always is directed
towards the Hot Cell.
Inspections and Maintenance
The scope of preventive maintenance on HVAC equipment covers the
following disciplines and their designated performance areas:
• Mechanical (cleanliness, corrosion; lubrication, alignment, 1Jearing
Page 01 of90
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facility with bulkhead doors and dampers to achieve the most efficient use of
the air in ventilating for possible gases and maintaining required differential
pressures in the underground facility.
Potentially hazardous concentrations of gas in the WIPP underground are
managed safely in accordance with the current permit, dJ;aft Appendix Q,
WIPP Mine Ventilation Rate Monitoring Plan and federal and state
regulations. This includes active working areas, including panel entries
during closure operations and closure constructions.
Human health and the environment are protected during a loss of off-site
power by a combination of factors:
· The underground filtration system fails in the "filter'' mode so that no
releases of contaminated particulates will occur
· The UPS maintains all monitoring systems and alarms in waste handling
areas so that fires or pressure loss will be detected and an appropriate
response initiated
·· Generators are brought on line within 30 minutes, at which time hoisting
can be initiated so that personnel do. not have to stay
underground for extended lengths of time Mine Safety and Health
Administration (MSHA) requires personnel evacuation within one hour of
ventilation loss)
· The waste hoist brakes set automatically so that loads do not fall
· Cranes retain their loads so that spills do not occur from dropped
containers
Communication systems are maintained
· The emergency operations center is powered if activated.
Attachment 1 of this NOD response matrix provides drawing 41-F-076-W,
Waste Handling Building 411 RH Area HVAC Flow Diagram, for system
instrumentation components, location and schematic flow representation. A
schematic representation of the Underground Ventilation System Airflow,
Figure D-34 in the current HWFP is also provided. There will be no changes
to the system for RH TRU waste. untlerground operations.
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lines 18 to
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and amended, as necessary, to address RH wastes. After modification
provides a brief narrative of the coordination
approval, the new contingency plan will be provided to all coordinating
agreement with the WIPP site that several
agencies.
agencies, emergency response agencies, local
police departments, fire department, hospitals, and
contractors have regarding their roles. during an
emergency at the WIPP site. This modification
may impact these agreements, yet it does not
appear that the WIPP site has notified these
agencies, departments or contractor of the
modification. The Permittees must also notify the
agencies, hospitals, departments etc. listed in
Section F-6 of the final permit and re-evaluate the
respective agreements with regard to addition of
RH waste. Modify the PMR as necessary to
address these issues.
SECTION 10-TRAFFIC PATTERNS
NRC shipping casks are defined in Section I.D.7 Defining them again in
Referenc·es to TRUPACT-II shipping containers
this section would further modification every time a new NRC shipping
have been removed from the proposed permit
language, having been replaced by a generic
casks were approved. No change has been made.
statement referring to ''NRC-certified shipping
containers", which is inferred to apply to both CHand RH TRU waste shipments. The PMR should
clearly state the types of acceptable shipping
containers for both RH and CH waste to ensure
that appropriate traffic considerations are made.
The proposed permit language states "An
The addition of a separate route for RH TRU waste traffic is being
additional route for waste transport trucks is
withdrawn from this PMR. ·
planned for the southwest side of the WIPP
facility. This proposed route would be used
exclusively for TRU waste transport trucks." This
route should be included in Figure G-2; "WIPP
Traffic Flow Diagram" and AASHTO
specifications (and/or other appropriate
engineering specifications and guidelines)
Page-t:::5 of90
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of waste shipping containers in each shipment.
Revise the PMR to include this information.

transportation weight of this truck is 115,000 lb. It is estimated that this
vehicle will be using WIPP roads at a frequency of 1 (one) shipment per
week. That is, conservatively, 0.15 shipments per day.
Calculation, using new traffic conditions:
Soil Resistance R (psi) - is taken directly from the. WIPP Soil Report and
Bechtel calculation, since there is no change.
A. Pavement thickness.
The traffic frequency increase from 10 shipments per day to 10 .15 shipments
per day has only minimal impact on the Total Expanded Average Load
(EAL) and the traffic index (TI) as shown below, both important parameters
in pavement design.
Total EAL (TEAL):
13,780 ~ constant for 5 or more axles over 20 years, taken from table 7651.2A - Highway Design Manual (HDM).
TEAL= 13,780 x 25yr./20yr. = 17,225
Using 10.15 shipments per day~ 17,225 x 10.15 = 174,834 ... (Bechtel
calculation~ 172,250)
Conversion of EAL to Traffic Index (TI).
For TEAL of 174,834 ~TI= 7.5 - (from HDM, table ·7-651.2B), same
conservative number as in Bechtel calculation.
Asphalt Concrete thickness TAC:
GE=0.0032 x Tix (100-R) .... R=80
0-E - Gravel Equivalent (Ft).
GE=0.0032 x 7.5 x 20 = 0.48' ... GfAC = 2.01 • TAC= 0.48/2.01= 0.24' •
use 2½" AC Surface Course.
(Actually used: 3 "-see Sec.1-dwg. 24-C-149-022 in Attachment 2 to NOD
response)
Gf - Gravel Equivalent Factor (constant from table 7-651.2C from HDM).
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emergency response personnel will be trained
appropriately to respond to RH waste incidences.

Comment
11-2
Section
11.1.2
General
Comment

Comment'
11-3 l
Section
11.3.3
Page 11-11,
lines 10 to
13

Addendum MlR indicates that additional alarm
systems, and communication systems have been
added to the WIPP site to the various rooms and
cells managing RH waste. Training programs
provided in Attachment H-2 of the final permit
must be modified to include the addition of any
new alarms and communication proce.dures, etc.,
which maybe insti:tuted. In addition, Attachment
H-2 should be modified to change the amount of
training time(s) for the training course that could
be impacted by this PMR. Revise the PMR to
thoroughly aqdress these training concerns.
This section states, "various classroom courses are
utilized to provide operators the requisite
training." However, no additional training course
which addresses RH waste or procedures for
handling RH waste have been included in this
PMR. Considering the new areas proposed for
operations (i.e., cask unloading room, Hot Cell,
Transfer Cell, facility cask loading room, etc.) it
would seem that additional training for these areas
would be required. In addition, according to
Addendum MlR there are several additional types
of equipment which will be utilized for the RH
waste operations, such as overhead bridge cranes,
lifting yoke, cask transfer cars, ton-grappler hoist,
manipulator(s), remote monitoring systems, etc.
Yet, there is no indication that either formal or on-

Contingency Plan and emergency procedures. The Contingency Plan, which
aside from addition of descriptive narrative and clarification that the plan
applies to incidents involving both RH and CH TRU mixed waste, has not
changed due to RH TRU waste. However, all training programs are
constantly being reviewed based on changes to procedures and other
documents for training impact.
Addendum MlR has been removed from the PMR. General Employee
Training (GET) requires training on emergency alarms, communication
systems, etc. Currently, the training that WIPP employees will receive for
RH TRU waste emergency response actions (e.g., responding to alarms, PA
announcements) is the same as the training for the CH TRU waste process.
This is because there are no new alarms, emergency response procedures, or
communication procedures necessary to accommodate RH TRU waste
management

There are no supplemental classroom training courses for handling RH TRU
waste. There is only one hazardous waste position for those who handle _TRU
waste; they are called TRU Waste Handlers. Some TRU Waste Handlers
handle RH TRU waste and some handle CH TRU waste. TRU Waste
Handlers are trained using the same classroom courses whether they handle
RH TRU waste or CH TRU waste. However, each type of waste handling
has qualification requirements specific to the type of waste they-handle for
systems like the overhead bridge cranes, lifting yoke, cask transfer cars, tongrappler hoist, manipulator(s), remote monitoring systems, etc. The
following qualification cards are in the process of being incorporated into
RH-0lA, RH Underground Technician:
B-02, RH Horizontal Emplacement and Retrieval Equipment
B-03, 4lc..TonDiesel Forklift
R-04, Facility Cask Transfer Car Operation
B-05, RH 6-Ton Diesel Forklift
B-07,. RH Technician
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Comment

and Facility Cask Loading Room. The current
closure plan in the final permit addresses only CH
storage and disposal units at WIPP, among which
are the container storage areas in the CH Bay
portions of the WHB. However, the PMR now
includes the RH Complex areas in the WHB, of
which many of these areas were either not
addressed or the actual function of the areas (i.e.,
Hot Cell) has significantly changed based on this
modification. The closure plan modification as
provided does not address specifically how the
above-mentioned rooms, cells, and areas will be
closed. Because of the nature of the wastes
handled in these areas, it is expected that the
closure plan procedures will be more complex,
requiring a different sampling regimen and
possibly a more detailed decontamination
procedure. In addition, the up-front process for
determining the level of contamination will need
to be modified.
The modification must provide a specific closure
plan for all areas, room, and cells associated with
the RH Complex. The modification should
provide a detailed description of how the units will
be closed, including how the units will be closed
in relationship to each other. The sequence of
closure for thes.e rooms, cells and areas are
especially critical because some of them such as
the shielded Material Transfer Drawer are
associated with the transfer of swip~ samples,
which may be. important during the closure
process. In addition, the sequence of closure of the
RH Complex in relationshil?_ to the rest of the

gamma radiation. As such, the RH TRU waste containers need to be handled
remotely as described in the PMR. However, there is no change in the
method planned for closure of the facility. Under WIPP's co-contamination
philosophy, areas of RH TRU waste spills will be cleaned-up first from a
radiological perspective. Second, analysis will be performed to·ensure the
spill area is clean from a hazardous waste. perspective. S_wipes will be
analyzed to provide a determination that the area is clean of those hazardous
wastes manifested for that container.
Regarding the order of closure of RH TRU waste facility, the sequence of
D&D for the rooms and cells in the RH TRU waste facility has not been
predefined. The decision on the sequence of D&D will be based on
radiological conditions and the order appropriate for demolition processes.
Consistent with sound radiological practice, this sequence will depend on
contamination levels, if any, and good engineering practice. The Material .
Transfer Drawer is only used if RH TRU waste is in the Hot Cell. There will
be no RH TRU waste in the hot cell when D&D begins. Therefore, the use
of the Material Transfer Drawer will not be necessary.
Drawings 41-G-170-014-J, 41-G-502-104N, and41-G-754-Wlthrough W18 provided in Attachment 3 to the NOD response matrix show the
boundaries of the RH Complex that will require closure.
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Comment
12-5 l
Section'
12.0
General
Comment
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Section I-1 e(2)(b), Decontamination Activities, of
the final permit addresses as a major topic the
"Waste Handling Equipment." The PMR includes
a great deal of new equipment associated with the
RH Complex including; the shipping casks, RH
bay overhead bridge crane, cask lifting yoke, cask
transfer car, 6.25 ton-grapple hoist, facility cask,
facility cask transfer car, "Hot Cell" bridge crane,
various manipulators, the shielded material
transfer drawer and the cask unloading room
crane. The decontamination procedure for the RH
Complex and associated equipment is not
provided. In addition, there are several pieces of
equipment for which the decontamination
procedures may vary depending on the role of the
equipment, the level of contamination in the room,
the location of the equipment, and the actual or
potential of release in the areas. The types of
equipment, the procedures for decontamination,
the procedures for sampling/and 01:" determining
the level and or decontamination must be

verbiage pertaining to RH TRU waste throughput in the previous Addendum
FR (Page FR-2 of 4,RH Bay Operations) stated that the RH TRU waste
throughput is two to three shipping casks per day, while proposed text in the
previous Addendum MIR, § MlR-ld, Container Management Practices,
indicated that RH TRU waste throughput is 2 to 4 disposal canisters per day.
It is important to note that the WIPP proposes the use of two different kinds
ofNRC-certified shipping casks: the RH 72B shipping cask holding a single
container, or the CNS 10-160B which can hold up to ten 55-gallon drums of
RH TRU waste. Drums removed from the CNS-10-160B will be
subsequently overpacked into facility canisters with up to three drums per
canister and the CNS 10-160B shipping cask requires more process time.
Therefore, the number of disposal canisters handled in a day, can vary
depending on the mix of CNS 10-160Bs and RH-72Bs.
Section I-1 e(2)(b) has been modified to read, "The CH TRU and RH TRU
waste hoist conveyance and associated waste handling equipment will be
decontaminated to background or be disposed as derived waste as part of
both contingency and final facility closure. Procedures for detection and
sampling will be as described above. Equipment cleanup will be as above
using chemical or nonchemical techniques." The language is modified to
clarify that the procedures for decontaminating CH equipment are the same
as those for decontaminating RH equipment.
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12-7
Section
12.1.3
General
Comment

Comment
14-1
Page 14-~
General:
Comment

Comment
14-2
Section
14.0

just a disclaimer as to the changes being only
minor. RH TRU waste emplacement will require
additional specialized equipment with additional
hazards from the standpoint of potentially
breaching a container and causing a spill or
release. Additionally, these machines them.selves
may introduce new sources of hazardous waste in
the form of lubricants, fuels, and other working
fluids, and the PMR should briefly address
disE_osition of these wastes.
SECTION 14.0 The PMR does not address the liability
requirements contained in 40 CFR §264.147. The
wording provided in Section 14.0 only addresses
financial assurance requirements. The PMR must
address both the financial assurance requirements
and the liability requirements of the regulations in
40 CPR §264 Subpart H.

the permit. Waste generated at the WIPP, such as fuels, maintenance waste,
etc., is managed in accordance with HWA requirements for hazardous waste
generators~

FINANCIAL ASSURANCE
Effective August 9, 2000, the New Mexico Environment Department
(NMED), pursuant to its authority to modify permits, 20 NMAC 4.1.900
(incorporating 40 CPR§ 270.41), removed financial provisions initially
imposed against the Department of Energy's co-permittee contractor at
WIPP. Pursuant to this modification, the following sections of Modules II of
!he initial HWFP that had been issued byNMED on October 27, 1999,Were
withdrawn: Module II.N - "Cost Estimates for Facility Closure and PostClosure"; Module II.0- "Financial Assurance for Facility Closure and PostClosure"; Module II.P-"Liability Requirements"; and Module II.Q "Incapacity of Owners or Operators, Guarantors, or Financial Institutions".
(See Military Construction Appropriations Act2001, Pub. L. No. 106-246,
114 Stat. 511 (2000) (federal law exempting contractors or subcontractors of
the United States from financial requirements); Letter from P. Maggiore to
Dr. I. Triay and Mr. J. Epstein (August 9, 2000) (discussing NMED's
determination that the State of New Mexico may no longer impose upon the
DOE's contractors the requirements set forth in Modules II.N, II.O, II.P and
II.Q); and Letter from P. Maggiore to Dr. I. Triay and Mr. J. Epstein (August
14, 2000) (confirming that Modules II.N, II.O, II.P and II.Q were no longer
effective and withdrawn from the permit)).
Section 14.0 states that "WIPP is exempt from the See Response to Comment 14-1 above.
regulatory requirement to provide financial
assurance." This wording is insufficient in that it
does not address both Permittees of the WIPP
Page 75 of90
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Comment
16-4
Section
16.3.2
Page 16-52,
lines 12-19

Comment
16-5
Section
16.3.2
Page 16-5;3,
lines 11-13

The PMR discusses several different sets of
Hazardous Waste Disposal Units (HWDUs). It is
not clear from the text what the current permitted
set ofHWDUs is, what the desired modification to
the current permit is and what is described as a set
of future HWDUs which may have a permit
request submitted sometime in the future. These
statements should be clarified and should be
consistent with revisions made to Module IV (See
Comment 3-1 ). Revise the PMR to clearly address
the _questioned HWDU information.
This paragraph states that TRU mixed waste may
be disposed of (under approval from.?- future
permit) "in five additional panels." These panels
are then listed as "Panels 6 through 8" which does
not correspond to the described five panels.
Clarify or correct as needed.

Panels 4 and 5 are being withdrawn from this PMR. Section 1.2 has been
revised to describe the panels of the HWDU. The panels currently permitted
for TRU waste disposal are provided in Table IV.A.I of Module IV.

See response to General Comment #2. Panels 4 and 5 are being withdrawn
from this PMR. This has removed the confusing language from the PMR.
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Assessment with EPA Mandated Baseline Analysis Report (RHEP A).
Sandia National Laboratories Carlsbad Programs Group. ERMS #517510.
April 30, 2001.

Page 4,
paragraph 1

Comment
S-2
Section
1.1
Page 4,
Last bullet
Comment
S-3
Section
1.2.1
Page 5,:
paragraphil,
line 7 :
Comment
S-4 '
Section\
1.2.2
Page 5,
paragraph 1,
line 7
Comment
S-5
Section
2.0
Page 6,
paragraph 2,
line 11

This bullet indicates that changes to the codes
were necessary to run the RH TRU waste
inventory bounding cases. These changes should
be itemized and explained.

The official record documenting run control, computer code versions, and all
associated documentation is provided in Coman 2001 (E;RMS # 518013) are
provided in Attachment 4 of the NOD response matrix.

This section indicates the three non-radioactive
components that have the potential to impact
repository performance. More inform.ation should
be provided regarding how this was assessed and
the components besides radionuclides (if any) that
were found unlikely to have an impact on
repository performance.
This sentence refers to the ''waste disposal
region," which is not clearly defined. The
definition of the ''waste disposal region" (also
referred to as "waste region" in later portions of
the document) should be provided. Consistent
terminology should be used throughout the PMR.

The three non-radioactive components were determined in the CCA results
[Helton 1998]. Additional information will be. provided.

The waste disposal region as defined in the RH impact assessment
specifically refers to the disposal region as represented in the BRAGFLO
modeling grid. For modeling purposes, this area includes a generic waste
panel and the surrounding disturbed rock zone.

The text states that 1.1 moles of gas are produced
The NMED is correct. The conversion ratio for rubber to gas is 1 to 1.
by the biodegradation of 1 mole of rubber. NMED Nonetheless, the intent of the comparison is to illustrate the conservatism
believes the correct number is 1.0 moles of gas per associated with assuming the higher (worst case) gas conversion for plastic at
mole of rubber (Wang and Brush, 1996).
i. 7 to 1. In other words, all organic material is conservatively assumed to be
plastic because it produces the most gas.

Page- 79 of 90
_,,

Comment
S-9
Section
3.1.1
Page 8

The "300-year calculations" represent those conducted for the RCRA Permit
Application. The calculations used in the Permit Application are
deterministic rather than probabilistic (as required for those calculations in
support of the CCA); therefore mean parameter values were used.
Conversely, the CCA calculations sampled parameter ranges (distributions)
due to the probabilistic nature of the calculations.

The report states "The 300-year calculations use
mean values for all data parameters ... " These
mean data parameter values should be
documented, either within Supplement 2 or by
reference.

Prior to certifying the WIPP, EPA required the DOE to change numerous
parameter distributions and run the calculations again in what was called
EPA's Performance Assessment Verification Test (P AVT). This effectively
changed the parameter baseline. Therefore, for the RH-EPA 300 year
calculations, the mean values of the PAVT baseline were used.
Reference: EPA' s PAVT
Comment noted, however as mentioned previously, this comment refers to a
published document. It is inappropriate to revise this document

Comment
S-10 i
Section'.
3.1.3
Page 9/
paragraph r3,
line 10
Comment
S-11
Section
3.1.3
Page 10,
Table 4

This paragraph refers to the "bounding cellulosics
(set 2) run." For consistency with the rest of the
report, "cellulosics" should be changed to
"plastics."

The column headings in this table are
RHEP A_CEL and RHEP A_WATER, the
meanings of which are not defined. Presumably,
these headings should be changed to ''Maximized
Plastics" and "Maximized Water," respectively, to
be consistent with Tables 2 and 3.

The heading titles. represent the names of the calculations in the SNL runcontrol computing environment. As you have presumed, they do represent
the bounding water and bounding plastics cases.

Comment
S-12
Section
3.1.3
Page 10,

Information for the "PAVT Baseline" case is not
provided as is for Table 3. A column for this
information should be inserted into Table 4 for the
purposes of comparison.

Because. Attachment 2 is a published document it will not be revised. The
purpose of Table 4 is merely to illustrate very, very, small quantities of brine
and gas that :flow away from the repository towards the accessible
environment.
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Page 2,
paragraph 3

'Comment
S-17
Section
2.2
Page 3
Comment
S-18
Section
2.2
Page 3,
paragraph 1

Comment
S-19
Section
2.3.1
Page 7, last
paragraph

mine ventilation and diffusion from a filled room."
However, no information is provided regarding
how gas inside the borehole would be released to
the room. Information on the expected pathway
should be :2resented.
This paragraph states that a "typical" panel will
have 731 RH boreholes. However, in Table
IV .A.1- Underground HWDUs,. it is stated that the
maximum capacities of Panels 2 through 5 are 731
canisters of RH TRU waste per panel. This
inconsistency should be resolved.
This paragraph states that the maximum number
of RH boreholes per room will be 129. However,
eariier in Supplement 3 (Section 1.0, page 1,
paragraph 5), the number of RH boreholes is
estimated to be "approximately 7,955." Because
RH waste will not be placed in Panel 1, only seven
panels are available for RH waste placement.
Thus, based on the number of RH boreholes cited
on page 1, the average number would be 162
boreholes/room (7955 boreholes + 7 panels + 7
rooms/panel), and 120 boreholes/room is not a
conservative number. This discrepancy should be
addressed and if the maximum number of
boreholes/room will be greater than 120, the
calculations in this Supplement should be revised
accordingly. ·_____ .
·
In this section, the assumed microbial gas
generation rate is stated to be 0.01 mole/kg
cellulosics/year. This value was used for the CH
TRU waste in Appendix D of the WIPP RCRA
Part B Permit Application (DOE, 1996a);
however, because HSG concentrations will not be
measured in the RH canisters as they are. in CH

1·

This is again similar to the mechanism for a closed room because neither a
room closure nor a shield plug provide a gas tight seal.

Similarly to the number of boreholes, the maximum nl.1II1:ber is what is used
for the calculations. However, the term "typical" has been replaced with a
description of the "maximum" number of boreholes to be consistent with the
remainder of the PMR.

The 7,955 boreholes is based on the total allowable volume of RH waste that
is 7,080 m3 based on 0.89 m3 per borehole (i.e., 7080 , 0.89 = 7955).
However, the NMED is correct that there will not be this many RH canisters
because the current estimates show that the estimated inventory of RH waste
is much lower than the maximum.
The text in the supplement has been revised to indicate the origin of the 7955
borehole number.

The headspace gas concentrations in the RH canisters are related to the
VOCs listed in the permit. Gas generation is related to the production of CO2
as the result of bacterial respiration as bacteria degrade organic materials.
CO2 is not one of the headspace gas analytes; therefore its measurement is
not required. The CO2 is the "propellant" for driving VOCs from the
canister headspace.
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demonstration assumes higher gas generation rates than anticipated in order
to assure sufficient gas is present to evaluate the disposal system
performance. The BRAGFLO simulation results presented in Figures D17C, Predicted Cumulative Volume of Gas Generated Per Drum of Waste, is
based on a conservative assumption of higher than expected gas generation
rates. Gas generation is purposely modeled in this manner to maximize the
potential for migration of brine and gas away from the repository and into the
anhydrite interbeds and sealed shaft. The modeling approach implemented is
conservative, based on the. assumption that the entire inventory of ferrous
metals, cellulosics, plastics, and rubbers in the waste is available to generate
gas. No credit is taken for the 50 percent probability that biodegradation
may not occur and result in lower gas generation rates.
•
The simulation assumes anoxic conditions exist from
the outset and the gas generation rates are those observed for anoxic
conditions. It is anticipated that oxic conditions will prevail during the initial
closure period, during which time there will likely be no gas generation.
•
instantaneously.

The model assumes the repository is filled

In Supplement 3, Maximum VOC Emission Rates from RH
Canisters, the model builds in more conservatism. In addition to the
·
conservatism found in Chapter D of the WIPP Part B Permit Application, the
following are the conservative assumptions used in Supplement 3:
•
All VOCs in the canister headspace are assumed to be
equal to the saturated vapor pressure concentrations at the temperature of

WIPP.
•
No dilution ofVOCs in the borehole air space (void
volume) of the borehole is assumed.

•
Page_ Q5 of 90
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The VOC concentration in the borehole air space (void

as a potential backfill material. It did not evaluate the current use of MgO as
a backfill material. More information regarding MgO can be obtained from
Part B Appendix D22, Information on WIPP Backfill. Regarding the
beneficial use.ofMgO, see the attached paper by Yifeng Wang, Lawrence H.
Brush, and Richard Vann Bynum; Use ofMgO to Mitigate the Effect of
Microbial CO2 Production in the Waste Isolation Pilot P~ant; 1997. It was
concluded:
A large quantity of CO2 may be generated by the microbial degradation of
organic materials in the WIPP. The microbial production of CO2 in the
repository will significantly enhance the mobility of actinide in the brine
release. This detrimental effect can be effectively mitigated by adding MgO
backfill. The MgO backfill reactions will practically remove all CO2 from
both gaseous and liquid phases and buffer the brine pmH within a desired
range, thus significantly improving the WIPP performance. Also, because the MgO reactions will maintain constant chemical conditions over the whole
10,000 year regulatory time period, adding MgO reduces uncertainties in the
prediction of actinide mobility for the long-term WIPP performance
assessment.
If higher gas generation rates should occur, in accordance with the WIPP
HWFP condition M2-2a(l), magnesium oxide (MgO) will be used as a
backfill in order to provide chemical c0ntrol over the solubility of
radionuclides in order to comply with the requirements of 40 CFR § 191.13 .,
Containment Requirements.
Comment
S-20
Section
2.3.2
Page 8,
paragraph2

In this paragraph, it is stated that carbon dioxide
will be produced by microbial degradation, and
that carbon dioxide could passivate the steels in
the repository. Carbon dioxide produced by
microbial degradation will be consumed by
reaction with the magnesium oxide (MgO)
backfill, which makes it relatively less likely to
passivate the repository steel. This section should

The WIPP Part B Permit Application addressed passivation of steel in
Appendix D 11, Gas Generation Information. However, in the Part B
Application, the WIPP did not take credit for any passivation of steel
regarding repository performance. Moreover, the WIPP seeks no credit for
passivation of steel in the RH TRU waste. PMR. See Wang & Brush,
Estimates of Gas-Generation Parameters for Long-Term Performance
Assessment, in Appendix D 11 and provided in Attachment 6 to this NOD
response matrix; The Wang and Brush study noted in the RH PMR NOD
Page- 0 7 of90
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Comment
S-23
Section
2.3.4
Page 8

Com.m.ent
S-24
Section
2.3.4
Page 8:
1:

Com.m.ent
S-25
Section
2.4
Page 13
Cornment
S-26
Section
3.0
Page 14

(DOE, 1996)." However, the cited reference does
not provide information on the derivation of the
percentage panel volume reduction rate but only
cites another reference (Appendix Il) regarding
the panel volume reduction rate. The actual source
of the panel volume reduction rate data should be
cited.
This section states " ... the percentage volume
reduction rate of the borehole is conservatively
assumed to be the same percentage as the
reduction in panel volume." The conservatism. of
this volume reduction rate is unclear and this
explanation should be expanded.
The only source of gas displacement is assumed to
be a constant percentage volume reduction. This
analysis does not address the possibility of sudden
failure of a borehole (similar to the roof collapse
scenario addressed in Attachment 1, Appendix D9
of the original RCRA perm.it application). The
possible effects of such a failure on the gas
disr_lacem.ent calculations should be considered.
This section calculates the total VOC emission
rate into a room. based on the maxim.um number of
RH canisters per room.. The calculations in this
section m.ay need to be revised if the maximum
number of RH canisters per room. is greater than
120 (see Cornment_S-18 above~)-_ _
The results presented in Table 4 indicate the
relative amounts ofVOCs from. RH waste,
expressed as a percentage of the maximum
allowable room. emission rate. This table will
require revision if the maxim.um number of RH
canisters per room. is greate1:-_than 120~(s_e_e_ _

The stresses and strains on the salt that cause creep are configuration
dependent. The circular configuration (i.e., like a cylindrical borehole)
provides the most stable configuration, which results in a much smaller rate
of creep than a rectangular opening. However, the volume rate reduction of a
rectangular panel was used to be conservative because the higher rate of
creep results in greater closure over a shorter period of time, which displaces
a larger amount of gas.
In the roof collapse scenario, no credit was taken for the container (it was ·
assumed that the containers were not present). The RH boreholes are
cylindrical and the lithostatic. pressure imposed upon the borehole is evenly
vectored which provides for greater structural stability and it is not credible
for a failure to occur.

I The maximum number of boreholes in a room. does not need to be revised;
therefore, no new calculations are required.

The maximum number of boreholes in a room does not need to be revised;
therefore, no new calculations are required.
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April 6, 2001

(

Compaq Federal LLC
5951 Jefferson NE
Albuquerque, New Mexico 87109

Subject: Letter ofTransmittal-RHET Calculations Documentation
Dr. Lord;
Attached are the required appendices for the official documentation of the Remote
Handling EPA Test (RHET) calculation runs performed from January to March, 2001.
The appendices included are:

(

Appendix A - RHET Computation Summary
Appendix B - RHETCEL Calculation
Appendix C-RHET H2O.Calculation
Appendix D ~ RHET PU239 Calculation
Appendix E - References
Upon completion of the formal calculation, several special runs (mean value calculations
- BRAGFLO) were made as directed by the Principal Investigator/Analyst, :Dr. Palmer
Vaughn. The files used, outputs and procedure flow are presented at the conclusion of the
RHETCEL and H2O appendices, Section B.12 and C.12 respectively.
Please forward any questions referring to the performance of the above calculation performance assessment to the undersigned.
Respectfully,

~~

[/4d:;~E. Coman
Consultant Associate III
Compaq
Federal
.
. LLC
Encl:

WIPP'. 1. 3, s -I. L '· '.-pf\:Q ~ -L,'. tt:5 ll&Sc:Pi
(
\

(

t\S~§far.w:;~fttJ~~~}p{'i~fi~*~)at~J.ir~~ 'l\ihftzing the-~~ control system the CCA was .
:J a'(;~oillph'slfeo Wltn 'cohipl'ete traceabthty and reproduc1b1hty.
This CCA run control system proved so stable and valuable that it was expanded,
generalized and used for the Performance Assessment Verification calculation
[Williamson 1997]. The CCA and PAVT version of the run control systems are slightly
different, with the main difference being that the PAVT system reads script input files
containing runtime code names, input/output file names, and file locations, while the
CCA system has this information hardcoded in the scripts. This difference makes the
PAVT version of the run control system more flexible and easier to use. For the
RHVTBL, RHCEL, RHH2O, and PU240 calculation the PAVT run control scripts were
used when ever possible.

A.1.3 Selection of script, code and input file versions
The RHETCEL, RHETH2O, and RHETPU calculations were intended to be run using
code executable versions as close to those used during the PAVT (aka, C97) as
reasonably possible. Due to a recent operating system'upgrade many of the codes
needed for the calculations did not have current QA status, and some of these were in the
process of having their QA status restored. Special single use versions of some codes
were built, acknowledging the need for single use QA qualification of those codes.
Table A 1 contains a listing of code versions used in the RHET runs, as well as the
version of those codes used in the PAVT.

(

In most cases code input files were taken from PAVT (class C97) files stored in C97.
CMS libraries. A few modified input files were provided by specific analysts and is.
annotated in applicable appendices that follow.

A.1.4 Explanation of Run Control Tables
Appendices B, C, and D contain the run documentation tables for the RHETCEL;
RHETH2O, and RHETPU calculations respectively. Each table is preceded by a heading.
indicating the main code.being run, and the process step (if applicable). Many code sets ·
are broken down into a first step (step 1} that runs utility codes such as Genmesh (GM),
Matset (MS), LHS, ..• , and the second step (step 2) that runs the primary code along with
any pre and post processors. Step 1 codes are generally run once, or once per scenario,
step 2 codes are generally run.once per vector.
The run control tables are intended to provide all the information normally required to
document a calculation. The tables contain six columns:
1. code - the descriptive common code name (Icset, Algebracdb, ·Bragflo, .. :)
indicating the row relates to that code, "script" indicating the row relates to the.
run control system, or blank indicating the row relates to the previous code label.
Completely blank rows are for visual separation only.
2. file name - VMS file name in the form filename.extentsion. Placeholders are
included when_ multiple scenarios, vectors, time intrusions, ... are being
represented.

2

Code name

PAVT Version

POSTLHS

4.07

(
,._,,

'.{

,.:·

t ,'.:- .,,. '.,;

•,; i. •· •-· ., :- ,.·.

''6.00'

RHET Version

:. :·- :·,-. ;t~z~ ri\J ·-

.,

·.

~

6.40
..
,

PRELHS

2.10

2.10a

RELATE

1.43

1.43

SUMMARIZE

2.15 and 2.20

2.20

(

(

4

.,

:

-::·.:

File Spec/
Build Date
postlhsya96 •·
7-FEB-1996
prebrag_pa96
.6-FEB-1996
prelhs_ qa021 Oa
23-JAN-2001
relate_pa96
6-MAR-1996
summarize_qa0220
11-JUL-1997

Code

File Name
lhs2 bf rhetcel trn rl.out
lhs3_bf_rhetcel_al_rzzz.cdb

File Type
Input
Output

CMS Library
rhetcel lhs
rhetcel lhs

Source
n/a
n/a

lhs3 bf rhetcel.dbg
lhs3 bf rhetcel Lscr
lhs3 bf rhetcel 2.scr

Output
Output
Output

Not in CMS
Not in CMS
Not in CMS

n/a
n/a
n/a

icset pa96.e:X:e
lhs3 bf rhetcel al rzzz.cdb
ic bf rhetcel.ino
ic dbr rhetcel dir rel sv.ino
ic bf rhetcel r1 sv.cdb
ic bf rhetcel rl sv.dbg

Executable
Input
Inout
Input
Output
Output

ic
rhetcel lhs
rhetcel ic
rhetcel ic
Not in CMS
Not in CMS

Built 2/1/1996
Intermediate file
C97
C97
n/a
n/a

Comments

To follow LHS requirements
and CCA convention, "Al"
use rather than "Rl" and
"rzz.z" used rather t h ~
"vzzz'.
~,,

_,

Ii .;,
·--·;:;,.·-

LJ!

--

.,
~'

Icset

Afo:ebracdb

•
•
•

•

algebracdb na96.exe
ic bf rhetcel r1 sv.cdb
al2' bf nostal2' rhetcel.mp
alg bf rhetcel olas.inri
al1r bf rhetcel rl vzzz.cdb
alg bf rhetcel rl sv.dbg
alg bfin rhetcel r 1 vzzz..cdb

Executable
Input.
Input
Inout
· Outout
Outout
Output

alg
NotinCMS
rhetcel alg
rhetcel alg
rhetcel alg
Not in CMS
rhetcel alg

sy - is use<,! to i.ndicate multiple scenarios, where y is I through 6.
vzzz - is used to indicate multiple vectors, where zzz is 1 through 100.
txxxx _: is used to indicate intrusion times., whe:re xm varies. A list is provided as needed.
d - U for upper or L for lower.
2

Built 1/31/1996
Intermediate file
C97
Provided bv JEBEAN
n/a.
n/a
n/a

Ver2.22

--.~•;er.•

~:

;;;::,,

·~

~!
~

-"'- ,

-

~r

·~,

Ver2.35 ·

-!
..
~j
.,.

.. _

~.

~

·r-''.

·~.

,..._

,,-

,...__

B.2- Nuts Screening
B.2.1 Step 1 (Nuts Screening)
Code
Script

File Name
eval nut rhetcel sen run.com
eval nut rhetcel sen run master.com
eval nut rhetcel sen steol.inp
nut rhetcel sen rlsyvzzz stepl.log

File Type
Script
Script
Script Input
Script log

CMS Library
rhetcel eval
rhetcel eval
rhetcel eval
rhetcel nutrlsv

Source
Modified C97 file
Modified C97 file
Modified C97 file
n/a

Comments ~;,,,.
Instance Scritff:;i,;.,;,:
Distnbution Siiii.ni
Script Input Fil~!.-}
Script Log Fil~;;;li\:s

Nuts

nuts ·aa0205aexe
bf2 rhetcel rl sv vzzz.inp
nut rhetcel iso r1 sl.inp
nut rhetcel sen r1 sv.ino
bf3_rhetcel_rl_sy_vzzz.cdb

Executable
Inout
Input
Inout
Input

nut
rhetcel bfrlsy
rhetcel · nutr1sy
rhetcel nutrlsv
rhetcel_bfrlsy

Built 1/5/2001
n/a
C97
C97
n/a

Ver2.05a

nut rhetcel sen r 1 sy vzzz.cdb
nut rhetcel sen rl sv vzzz.out

Output
Output

rhetcel nutr 1sv
Not in CMS

n/a
n/a

=·f'"1

..~-.,,,,.,,,.,.
---=

-,:;:-;;;~'::·
Copied from C~;l~,files.
Cooied for rep~~jbility
Referenced in tli~~alysis
:;:.<7@1;..--·
area.
~.sTil:i.;i!r,.,

~;,•,tr![;'.~:

~~~f;~

i

!

},.t:.-.s,..-:··"•·

!

-S.-r.1(:4.;!

•

•
•
•

sy- is used to indicate multiple scenarios, where y is I through 6.
vzzz. - is used to indicate multiple vectors, where zz.z is 1 through 100.
txxxx - is used to indicate intrusion times., where x:o:x varies. A list is provided as needed.
d - U for upper or L for lower. ·
4

--

.~

B.3 Source Term
Code

Script

File Name
eval st rhetcel run.com
eval st rhetcel step 1.inp
eval st rhetcel step2.in-1!,

File Type
Script
Script Input
Script Input

gm _pa96.exe

Executable
Input
Output
Output

CMS Libra_!Y_

Source

rhetcel eval
rhetcel eval
rhetcel eval

Modified C97 file
Modified C97 file
Modified C97 file

gm

Built 1/31/1996
C97
Intermediate
n/a

Comments
Instance SciipF
Scril'!_IggulFile
Script Input'file
•'•<·,

Genmesh

gm st rhetcel.inp
gm st rhetcel cdb
gm st rhetcel dbg

Matset

I

I

matset qa0900a.exe
ms st rhetcel.inp
ms st rhetcel.dbg
ms debug$output.dat

rhetcel gm
n/a
Not in CMS

I Executable

I ms

I Built 12/13/2000

I Input·
I Output

I rhetcel ms
I Not in CMS

I C97
I n/a

I Output

I rhetcel ms

I n/a

·..

..;.

I

I
,,:,.-;

Prelhs

I Qrelhs qa0210a.exe
lhs 1 st rhetcel r 1.inp
lhsl st rhetcel trn rl.out
lhsl st rhetcel rl.out

LHS

I lhs pa96.exe
lhsl st rhetcel trn rl.out
lhs2 st rhetcel trn r I.out
lhs2 st rhetcel dbg.out

Postlhs

I postlhs_pa96.exe
lhs3
lhs2
lhs3
lhs3

Algebracdb

st
st
st
st

rhetcel inp
rhetcel trn rl.out
rhetcel ax rnnn.cdb
rhetcel.dbg

I algebracdb._pa96.exe
alg st rhetcel sy.inp

•
•
•
•

Executable
Input
Output
Output

ihs
rhetcel lhs
n/a
n/a

Built 1/23/2001
C97
Intermediate
Intermediate

Executable
Input
Ou_tput
Output

lhs
n/a
rhetcel lhs
Not in CMS

Built 3/6/1996
Intermediate
n/a
n/a

Executable
Input
Input
OU!Q_ut
Output

lhs
rhetcel lhs
rhetcel lhs
rhetcel lhs
NotinCMS

Built 2/7/1996
C97
n/a
n/a
n/a

Executable
In1>_ut

alg
rhetcel alg

Built 1/31/1996
C97

sy- is used to indicate multiple scenarios, where y is 1 through 6.
vzzz - is used to indicate multiple vectors, where zzz is 1 through 100.
txxxx - is used to indicate intrusion times., where .xn:x varies. A list is provided as needed.
d - U for upper or L for lower.
6

:,~

X=l~ n=00I to 100

Ver2.35

B.4

---

~

,,,-

Nuts ISO
Code
Script

File Name
eval nut rhetcel iso ti run.com
eval nut rhetcel iso rl sv mas stepl 2.com
eval nut rhetcel iso step 1 2.inp
nut rhetcel sen rlsyvzzz stepl.log

FileTvne
Script
Script
Script Input
Scriptlog ·

CMSLibrarv
rhetcel eval
rhetcel eval
rhetcel eval
rhh20 nutrlsv

Source
Modified C97 file
Modified C97 file
Modified C97 file
n/a

Corn.men ts
Instance Script
Distribution S c ~
Script Input Fil~
Script Log File~

Nuts

nuts qa0205a.exe
bf2 rhetcel r1 sv vzzz.inp
nut rhetcel sen rl sv.inp
bf3_rhetcel_rl_sy_vzzz.cdb

Executable
Inrnit
Input
Input

nuts
rhetcel bfrlsv
rhetcel nutrlsy
rhetcel_b:fr 1sy

Built 1/5/2001
n/a
C97
n/a

Ver2.05a

nut rhetcel iso r 1 sv vzzz.cdb
nut rhetcel iso rl sv vzzz.out

Output
Output

rhetcel nutrlsy
Not in CMS

n/a
n/a

,d"~

~~

:;1;J

Copied from C9tl-ij-]Js.
Referenced in tqe > 3
analysis area. ~;-,~_-;_, 1':
~"J!'-•·

1ll

·-;

"
"'I',?.• •

--

£f-c;[!:'l,.

Algebracdb

•

•
•
•

algebracdb pa96.exe
nut_rhetcel_iso_rl_sy_vzzz.cdb

Executable
Input

alg
rhetcel_nutr I sy

Built 1/31/1996
n/a

alg_nut_rhetcel_post_sy.inp

Input

rhetcel_alg

C97

ale: nut rhetcel oost iso r I sv vzzz.cdb
all! nut rhetceloost iso rl sv vzzz.dbg
alg nut rhetcel post intx r1 sy vzzz.cdb

Output
Output
Output

Not in CMS
Not in CMS
rhetcel alg

sy- is used to indicate multiple scenarios, where y is I through 6.
yz:z:z - is used to indicate multiple vectors, where 'ZZZ is I through 100.
txxxx - is used to indicate intrusion times., where .xxxx varies. A list is provided as needed.
d - U for upper or L for lower.
8

..

n/a
n/a
n/a

'<

Ver2.35
~
Referenced in t h ~
analysis area.
·
Copied for
~
reproducibility ~
~

I

.Ai.

~

B.6

~

Cuttings_s (CUSP)

B.6.1 Step 1 (Cuttings_s)
Code
Script

File Name
eval cusp rhetcel run.com
eval cusp rhetcel run master.com .
eval cusp rhetcel step 1.inp
eval_pusp_rhetcel_run_mas.:...step2_
batch.com
eval_cusp_rhetcel_fetch_ inputs.com

File Type
Script
Script
Script Input
Script

CMS Library
rhetcel eval
rhetcel eval
rhetcel eval
rhetcel eval

Source
Modified C97 file
Modified C97 file
Modified C97 file
Modified C97 file

Comments
Instance run Script
Distribu~pt
DBviewP~#5
Batch fet~pt

Script

rhetcel eval

Modified C97 file

Batch fet~~ji.pt from
RHVT .ei·-'-4.-~

cusp rhetcel rl stepl.log

Output

rhetcel cusprlsy

n/a

mn
mn
mn
mn

Executable
Input
Output
Output

gm

Ver 6.08 ~: ·' ..-~

rhetcel gm
Not in CMS
NotinCMS

Built 1/31/1996
C97
n/a
n/a

matset aa0900a.exe
ms cusp rhetcel.inp
mn cusp rhetcel.cdb.
ms cuso rhetcel.cdb
ms cusp rhetcel.dbg

Executable
· Input
Inout
Output
Output

ms
rhetcel ms
Not in CMS
Not in CMS
Not in CMS

Built 12/13/2000
C97
Intermediate file
n/a
n/a

Ver9.00at.·: _;;;

PreLHS

prelhs aa0210a.exe
lhsl cusp rhetcel rl.ino
lhsl cuso rhetcel trn rl.out
lhsl bf rhetcel rl.out
lhsl bf rhetcel trn rl.out

Executable
Input .
·Output
Output
Output

lhs
rhetcel . lhs
Not in CMS
Not in CMS
Not in CMS

Built 1/23/2001
C97
n/a
n/a
n/a

Ver 2.10a

LHS

lhs pa96.exe
lhsl cuso rhetcel trn rl.out
lhs2 cusp rhetcel trn rl.out
lhs2 bf rhetcel dbg r I.out

Executable
Inout
Output
Output

lhs
Not in CMS
rhetcel lhs
Not in CMS

Built 3/6/1996
Intermediate file
n/a
n/a

Ver 2.41

Genmesh

pa96.exe
cusp rhetcel.inp
cusp rhetcel.cdb
cusp rhetcel.dbg

~~\~)

;;,;:;:~:;"1

"?;::: ·~· ii

~~-

Matset

·;

;.~~-~;.:.: :1
~,r_,_.:;4
·'

.·. ~

!(_'.i·-:•'1
:r,fi'':'.-1,2'~\
",;;:;;;,~,, ·j

.

.4!.':~'."..
~5q

•
•
•

•

sy- is used to indicate multiple scenarios, where y is 1 through 6.
vzzz - is used to indicate multiple vectors, where zzz is 1 through 100.
txxxx - is used to indicate intrusion times., where xx.xx varies. A list is provided as needed.
d - U for upper or L for lower.
10

:<::d',,,;
.•.,:

i

:

---

~

B.6~2 Step 2 (Cuttings_s)
Code
Script

File Name
eval CUSP rhetcel run.com
eval CUSP rhetcel run master.com
eval_cusp_rhetcel_step2.inp

cusp rhetcel rlsvvzzzdtxxxx sten2.log

File Tvoe
Script
Scriot
Script Input .

CMS Library
rhetcel eval
rh~tcel eval
rhetcel eval

Output

rhetcel cuspr1sy

cuso aa0504a.exe
cusp rhetcel r1 sy d txxxx.ino
lhs3 cusp rhetcel al rzzz.cdb
cuso rhetcel sdb.asc
bf3_rhetcel_rl_sy_ vzzz.cdb

Executable
Input
Inout
Input
Input

cusp
rhetcel cusprl sy
rhetcel lhs
rhetcel cusprl s 1
rhetcel_bfrlsy

cusn rhetcel rl sl vzzz d txxxx.cdb
CUSP rhetcel rl sl vzzz d txxxx.dbg

Outout
Output

rhetcel cusprlsy
NotinCMS

Source
Modified C97 file
Modified C97 file
Modified C97 file

Comments
Instance run Script
Distribution Script
Script Input,nle·

n/a

Time Intru;~:
SI -100, 3~Q!J900, 3000,
5000, 1oooi(i;~~rs.
S2/S4 - 55Or,~:0, 2000,
4000, 1000~~1:its.
S3/S5 - 12ofi,l~oo, 3000,
5000, I000~s.
,
.i
Script log fil~~
SC,s;~/.i,;

Cuttings s

•
•
a

•

sy - is used to indicate multiple scenarios, where y is 1 through 6.
vzzz-is used to indicate multiple vectors, where zzz is 1 through 100.
txxxx - is used to indicate intrusion times., where xxxx varies. A list is provided as needed.

d - U for upper or L for lower.·
12

Built 2/7/2001
C97
Intermediate file
C97
Intermediate file

..

n/a
n/a

'

Ver 5.04a '~"Z<1
(;'~

·-::--

,r_.;

.)~:

!

;·~$~~-:i;

Accessed fr~mc~e reference
~...::·, __ :.r.,:-.;;
area.

'.::c:·:

., ..... '·•,;•~ ·.: -·1 •

"~

------.

~

B.7.2 PANEL Tl
Code
Script

File Name
eval panel rhetcel run.com
eval panel rhetcel run master.com
eval Panel rhetcel ti.inp
panel rhetcel rlsvvzzz tnnn.log

File Type
Script
Script
Script Input
Log file

CMS Library
rhetcel evaJ
rhetcel eval
rhetcel eval
rhetcel nanel

Source
Modified C97 file
Modified C97 file
Modified C97 file
n/a

Comments

-

~
~

Algebracdb

algebracdb pa96.exe
bf3 rhetcel r1 sv vzzz.cdb
alg bf rhetcel tnnn.inp
alg panel rhetcel rl sy vzzz tnnn.cdb

Executable
Input
fuput
Output

alg
rhetcel bfrlsy
rhetcel alg
rhetcel alg

Built 1/31/1996
Intermediate file
C97
n/a

PANEL

alg_st_rhetcel_r1_ sy_vzzz.cdb

fuput

rhetcel-'-alg

C97

alg panel rhetcel r 1 sy vzzz tnnn.cdb
panel rhetcel rl sv vzzz tnnn.cdb
panel rhetcel r 1 sy vzzz tmin.cdb

fuput
Outout
Output

rhetcel alg
rhetcel panel
r-hetcel · panel

futermediate file
n/a
n/a

.

Nnn= time intrusion t i ~
\ii,J
Ver 2.35
Accessed in the referenc!elf&
Nnn= time intrusion t i ~
Nnn= time intrusion ti~"""
~

(Tl)

~;,,.
~

"
Nnn= time intrusion tirri~
Nnn= time intrusion tim~
~~

--•-·-·-

z

~

-<

•
•
•
•

sy - is used to indicate multiple scenarios, where y is 1 through 6.
vzzz - is used to indicate multiple vectors, where zzz is 1 through 100.
txx.xx - is used to indicate intrusion times., where xx.xx varies. A list is provided as needed.
d - U for upper or L for lower.
14

~

---

~

B.8.2 Step 2 (DBR)
Code
Script

Algebracdb
(Alg 1)

File Name
eval_dbr_rhetcel~run.com

F11eType
Script

CMS Library
rhetcel eval

eval dbr rhetcel run master.com
dbr_rhetcel_r lsyvzzzlowertxxxx_ step2_3.log

Script
Output

rnetcel eval
rhetcel_bfr1sy

Executable

alg

Built 1/31/1996

Input
Input
Output
Output

rhetcel alg
rhetcel cusprlsy
Not in CMS
Not in CMS

C97
n/a
Intermediate file
n/a

Executable

rel

.Built 3/6/1996 ·

Input
Input
Input
Output
Outout

rhetcel rel
Not in CMS
rhetcel ms
Not in CMS
Not in CMS

C97
Intermediate file
n/a
Intermediate file
n/a

I algebracdb_pa96.exe
alg dbr rhetcel precusp dir rel.inp
cusp rhetcel rl sy vzzz d txxxx.cdb
dbr cusp· rhetcel r1 sv vzzz .txxxx.cdb
dbr cusp rhetcel rl .sv vzzz txxxx.dbg

Relate
(Relate 1)

I relate_pa96.exe
rel dbr cusp rhetcel dir rel.inp
dbr cusp rhetcel r 1 sy vzzz txxxx.cdb
ms dbr rhetcel dir rel.cdb
rel dbr rhetcel rl sv vzzz txxxx.cdb
rel dbr rhetcel rl sv vzzz txxxx.dbg

•

•
•

•

sy - is used to indicate multiple scenarios, where y is 1 through 6.
is I through 100.
txxxx - is used to indicate intrusion times., where xxxx varies. A list is provided as needed.
d - U for upper or L for lower.
16

vzzz - is used to indicate multiple vectors, where zzz

Source
Modified C97 file

Comments
Instance run Script (no S~p,t~,
Input used).
;;:r~
Modified C97 file--TDistnoution Script
~':';:;::
n/a
I Script run log.
11 IA
SI time intrusions: 100, 35\Q!~:}
1000, 3000, 5000, 10000 " S2/S4 time intrusions: 55
750, 2000, 4000, 10000
:,:'G'.'.:,.
S3/S5 time intrusions: 1200%·:•::iI.'
i'.' ::,
'0:7,....:~,
1400, 3000, 5000_,_ 10000 ,·_:_t;;:;;,,
Ver 2.35

;~":ii:::nrt.it:~-

,:C}J

.?ff;,
' .,---+,--.
+--,f''
..'f ,,.
f~5.',1.,.itc..:t
I

Ver 1.43

'~P

~y
~"1~.,;t:'

·--····

.J

~-,

·.~:

/-.

alg2a rhetcel rl sy vzzz txxxx.cdb
dbr_bfl_rhetcel_dir_rel_sl_lower.inp

Input
Input

Not in CMS
rhetcel_bfrlsl

bfl rl sv vzzz txxxx up.dbg.
dbr rhetcel rlsy vzzz up txxxx.inp

Output
Output·

·Not in CMS
rhetcel bfrlsl

Intermediate file
Provided by
JEBEAN
Intermediate file
Intermediate file.

"r.~,::-~~_,.

52 to· 55 Runs

'i

.n;;.:"":. ......-;-::;

·Code

File Name
reJ l_dbr_rhetcel_rl_sy_vzzz_txxxx.cdb

File'Type
Input

CMS Library
Not in CMS

Source
Intermediate file

Co-mn:,.ents
S2/S4 time intr:µsJ9ns:

· s·so, 1so, 200{¼4000, ·
A

,,·

.10000 •. : .

·,:\j

S3/S5 time intfiisions:
1400, 30'@0:;sooo,

'fioo,

.]QQOO
rel \lb:r_bragjhetcel_dir_reljfmp
' ~P>hetcei~~(_sy_:_vzzz;cdb "·· ··.·.
\ "1

.: •• ·~

: ·;-·"

• .

,C9T.·., ~--··
'.Ilitetrriedfate 'file.

Output
.Output·

Intermediate file
'~a

J

'

"if•:C

\I

: ·rCop¼el;l:J9r:repn,~utiib4ify·j. - 1: :Retereiiced-in:'-ine\in<alysis ·:,..
·area.
,·.,v·;.,:,

.... •••

reI2 rhetcel rl sy vzzz ~.cdb
" ·; .... 1"'reJ2_i-hetcel_i1_sy_vzzz_txxxi..dbg
•. r ,"" ,~ •.•

•:Icset'
(S2 to S5)

Algebracdb
(Alg S2 Jo S5)

. ·.

~

....

Not in CMS.
. NotlllCMS
.,

.:

:)

·I ic

~

.... ,,

icset_pa96:exe

·Executable

ic_dbr_rhetcel_dir_rel_sl.inp

Input

rhetcel ic ·

C97

Built 2/1/1996

re12 rhetpel r1 sv. vzzz txxxx.edb
ic rhetcel r1 sy_vzzz_txxxx.cdb
ic rhetcel · r 1 sy-'--vzzz_txxxx.dbg

Input
Output
·output

Not in CMS
Not in CMS
Not in CMS

Intermediate file
Intermediate file
n/a

algebracdb_pa96.exe

Executable . I alg

f"'tfT

Ver2.22
....:..:..::.;;,:·•

· alg_dbr_rhetcel_pre_ dir_rel_s l.inp
ic rhetcel d_sy vzzz_txxxx.cdb
alg2b rhetcel r1 sy vizz txxxx.cdb

-.)

. fup:ut_·,,-'-c ·_··:J rheti::el.ret., ·; .
Input
·_ rbetcel~bfffsy · ·-

Input

rhetcel_ alg

I Input·

I Not in CMS

I Output

I Not in CMS

•

sy - is used to indicate multiple scenarios, where y is· 1 through 6.

•
•
•

vzzz - is used to indicate multiple vectors, where zzz is 1 through 100.
txxxx - is used to indicate intrusion times., where xxxx varies. A list is provided as needed.
d - U for upper or L for lower.
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Built 1/31/1996
Provided by
JEBEAN
Intermediate file
Intermediate file

Ver 2.35

~-

~

dbr rhetcel . r 1 sv vzzz lower.rot
dbr rhetcel rl sv vzzz lower.rin

Output ,
Output

Not in CMS
Not in CMS

n/a
n/a

S1 Runs
Code

File Name
dbr rhetcel r1

CMS Library
Not in CMS
Not in CMS
rhetcel bfrlsy
NotinCMS.

sv vzzz txxxx uo.cdh
Postbrag
lower·

postbrag_pa96.exe

Executable

dbr rhetcel rl sv vzzz lower.bin
alg2a rhetcel r1 sv vzzz txxxx lower.cdb
bf3 dbr rhetcel rl sl vzzz. txxxx lower.cdb
dbr bf3 rhetcel rl sv vzzz txxxx lower.cdb

S2

Not in CMS
Not in CMS
rhetcel bfrlsy
Not in CMS

Postbrag
(lower)

(

\

2/6/1996

Ver4.00

-

Intermediate file
Intermediate file
n/a
n/a

co
~
~

File Name
dbr rhetcel r1 sv vzzz uu.bin
alg2a rhetcel r1 sy .vzzz txxxx uu.cdb
bf3 rhetcel rl sy vzzz txxxx uu.cdb
bf3 rhetcel rl. sy vzzz txxxx up.dbg

File Tvne
Innu:t
Innut
Outuut
Output

CMSLibraw
Not in CMS
NotinCMS .
rhetcel bfrlsv
Not in CMS

Source
Intermediate file
Intermediate file
n/a
n/a

Comments

postbrag_pa96.exe

Executable

bf

2/6/1996

Ver4.00

dbr rhetcel rl sv vzzz lower.bin
alua rhetcelrl sv vzzz txxxx lower.cdb
bf3 rhetcel rl sv vzzz txxxx lower.cdb
dbr bf3 · rhetcel r I sv vzzz txxxx lower.cdb

Inuut
Inuut
Outuut
Outuut

Not in CMS
NotinCMS
rhetcel bfrlsv
Not in CMS

Intermediate file
Intermediate file
n/a
n/a

sy- is used to indicate multiple scenarios, where y is 1 through 6.
vzzz - is used to indicate multiple vectors, where zz:z is 1- through 100.
txxxx - is used to indicate intrusion times., where xxxx varies. A list is provided as needed.
d - U for upper or L for lower.

20

J

Comments

toss Runs
Code

•
•
•
•

I bf

Source
Intermediate file
Intermediate file
n/a
n/a

r~-

~

'

-

,-

,,-

B.9

~

Summarize

8.9.1 DBR
.2:.:&l':!r!t:~·Jil,

Code
Script

Summarize

File Name
eval_sum_dbr_rhetcel_run.com

File Type
Script

CMS Library
rhetcel eval

Source
Modified C97 file

eval sum dbr rhetcel run master.com
eval sum dbr rhetcel.inp
sum dbr rhetcelrlsy txxxx.lo_g

Script
Script Input
Output

rhetcel eval
rhetcel eval
rhetcel sum

Modified C97 file
Modified C97 file
n/a

summarize qa0220.exe
sum dbr rhetcel r1 sv d txxxx.inp
sum dbr rhetcel rlsJ d txxxx.inp
sum dbr rhetcel rl s4 lower tl0000.inp
dbr_post_rhetcel_r I_sy_vzzz_to:xx_ d.cdb

Executable
Input

Input

sum
rhetcel sum
rhetcel sum
rhetcel sum
rhetcel_bfr I sy

Built 7/11/1997
C97
C97
C97
Intermediate file

sum_dbr_rhetcel_rl_sl_up_txxxx.tbl

Output

rhetcel_sum

n/a

sum dbr ccQf rhetcel r 1 sv d ·txxxx.log
sum dbr ccQf rhetcel r1 sy d txxxx err.log

Output
Output

Not in CMS
Not in CMS

n/a
n/a

Comments ::~
Instance run SM~~(no
Script Input us,~~'b}
Distribution ~J
Script Input ""'"Y'''X
''-..'".!:JP'
Scnptrun log"'"-"'"'''""
..

Ver2.20

~"li....

,;;;/,('.::,.,.
" ....
- ~..."":>-,,,

::oJ;;:,;:s····:
;s,,,~,·-,;;
....;..,-,:#.'-!..,..,;:

-=~-,-.,.
Referenced frim:tlie '
analysis area ~~e SUM
Input file.
;,,_,,_.~;~.:;

c:~
-~·~•"-'

•
•
•
•
J

sy - is used to indicate multiple scenarios, where y is 1 through 6.
vzzz- is used to indicate multiple vectors, where zzz. is I through 100.
txxxx - is used to indicate intrusion times., where xxx:x varies. A list is provided as needed.
d - U for upper or L for lower.
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B.9.3 Summarize Cuttings_s
Code
Script

File Name
eval_sum_cusp_rhetcel_run.com

Summarize

FileTvne
Script

CMSLibrarv
rhetcel eval

Source
Modified C97 file

rhetcel eval
rhetcel eval
rhetcel sum

Modified C97 file
Modified C97 file
n/a

sum cusp rhetcel r1svdtxxxx.in
cusp_rhetcel_rl _ sy_vzzz_d_txxxx.dbg

Executable
Input
Input

sum
rhetcel sum
rhetcel_cusprly

Built 7/11/1997
C97
Intermediate file

sum rhetcel rl sv d txxxx err.lo

Output
Output
Output

rhetcel sum
Not in CMS
Not in CMS

n/a
n/a
n/a

I Ver2.20

z!
~i

~·

•

•
•

•
,\

sy - is used to indicate multiple scenarios, where y is 1 through 6.
vzzz - is used to indicate multiple vectors, where zzz is 1 through I 00.
txxxx - is used to indicate intrusion times., where xxxx, varies. A list is provided as needed.
d - U for upper or L for lower. ,
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B.9.5 Summarize Source Term (ST)
Code
Script

File Name
eval_sum_st_rhetcel_run.com

File Type
Script

CMS Library
rhetcel eval

Source
Modified C97 file

eval sum st rhetcel run master.com
eval sum st rhetcel.inp ·
sum st rhetcel rlsy.log

Scriot
Script Input
Log file

rhetcel eval .
rhetcel eval
rhetcel sum

Modified C97 file
Modified C97 file
n/a

W.Ei.•"!::2,~J
Comments
Instance
run
Scnpfliid:"'
•
'.;£6,,.:-:,;.;::·,i-,,,,.,;i
Scnpt Input used).m::,:,w,,,
~l

~!

.. ~.<;;.-,; -

f-,,,,,.J'.l
~~~:L.14

~-

,,

·.[.:.""'

~•-~·•""l<••

Summarize

summarize aa0220.exe
sum st rhetcel r lsx vzzz.ino
sum st rhetcel rl sy.tbl

Executable
Input
Output

sum
rhetcel sum
rhetcel sum

Built 7/11/1997
C97
n/a

Ver2.20

;:<Jic'.:;:
,.,,.,,,,.,..-,.::, ...

~;;.~~-t,~.

Sl to S5

~cii~~i\?1'';.

,.,""'~",.'\\
·---···--·"',"

.j

:Zl
~,ie.~•

·~i:t~:

•
•
•

•
l)

sy - is used to indicate multiple scenarios, where y is 1 through 6.
vzzz - is used to indicate multiple vectors, where zzz is 1 through I 00.
txxxx - is used to indicate intrusion times., where xxxx varies. A list is provided as needed.
d - U for upper or L for lower.·
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File Name
File Type
CMS Library
sum dbr rhetcel rlslltlOOOO.tbl
Input
rhetcel sum
sum dbr rhetcel rl sl u tlOO.tbl
Input
rhetcel sum
sum dbr rhetcel rl sl u t350.tbl
Input
rhetcel sum
sum dbr rhetcel rl sl u tlOOO.tbl
Input
rhetcel sum
sum dbr rhetcel r1 sl u t3000.tbl
Input
rhetcel sum
sum dbr rhetcel rl sl u t5000.tbl
Input
rhetcel sum
sum dbr rhetcel rlslutlOOOO.tbl
Input
rhetcel suin
sum dbr rhetcel r1 s2, 1 t550.tbl
Innut
rhetcel sum
sum dbr rhetcel rl s2 1 t750,tbl
Inout
rhetcel sum
sum dbr rhetcel rl s2 1 t2000.tbl
Innut
rhetcel sum
sum dbr rhetcel rl s2 1 t4000.tbl
Input
rhetcel sum
rhetcel, sum
sum dbr rhetcel rls2lt10000.tbl
Input
Input
sum dbr rhetcel r1 s2 u t550.tbl
rhetcel sum
sum dbr rhetcel rl s2 u t750.tbl
Input
rhetcel sum
sum dbr rhetcel r1 s2 u t2000.tbl
Input
rhetcel sum
sum dbr rhetcel r1 s2 u t4000.tbl
Input
rhetcel sum
Input
sum dbr rhetcel rls2ut10000.tbl
rhetcel sum
sum dbr rhetcel rl s3 1 tl200.tbl
Innut
fhetcel sum
sum dbr rhetcel rl, s3 1 tl400.tbl
Input
rhetcel sum
Input
rhetcel sum
sum dbr rhetcel rl s3 1 t3000.tbl
Input
rhetcel sum
sum dbr rhetcel r1 s3 1 t5000.tbl
Input,
sum dbr rhetcel rls3lt10000.tbl
rhetcel sum
Input
sum dbr rhetcel rl s3 u tl200.tbl
rhetcel sum
sum dbr rhetcel r1 s3 ,u t1400.tbl
Input
rhetcel sum
Input
rhetcel sum
sum dbr rhetcel r1 s3 u t3000.tbl
Input
rhetcel sum
sum dbr rhetcel rl s3 u t5000.tbl
Input
rhetcel sum
sum dbr rhetcel rls3ut10000.tbl
Input
rhetcel sum
sum dbr rhetcel r1 s4 1 t550.tbl
sum dbi rhetcel r1 s4 1 t750.tbl
Input
rhetcel sum
rhetcel sum
sum dbr rhetcel r1 s4 1 t2000.tbl
Inout
Input
sum dbr rhetcel r 1 s4 1 t4000. tbl
rhetcel sum
Input
rhetcel sum
sum dbr rhetcel rls4lt10000.tbl
sum dbr rhetcel rl s4 u t550.tbl
Innut
rhetcel sum
rhetcel sum
sum dbr rhetcel r1 s4 u t750.tbl
Inout
Input
rhetcel sum
sum dbr rhetcel rl s4 u t2000.tbl
sy - is ,used to indicate multiple scenarios, where y is 1 through 6.
vz:zz - is used to indicate multiple vectors, where z:z,z is 1 through 100.
txxxx - is used to indicate intrusion times., where xxxx varies. A list is provided as needed.
d - U for upper or L for lower. ,
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Code

•
•
•

•

Source
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
futermediate file
Intermediate file
, Intermediate file
- Intermediate file
·Intermediate file
futermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file

Comments

- ...'

llllilllf< ~

~ tD,l

-11 1

,-Fm\

~,
-"·

=~

~IS

..:c~

~~
~~

c--, •
~~.

~.

~~

~
J,~
~ '

~'

'""'

-

,,.---~

Code

•
•
•
•

File Name
sum cusp rhetcel rls3ltl400.tbl
sum cusn rhetcel rls3lt3000.tbl
sum cusn rhetcel rls3lt5000.tbl
sum cusp rhetcel rls31tl0000.tbl
sum cusn rhetcel ds3utl200.tbl
sum cusp rhetcel rls3ritl400.tbl
sum cusn rhetcel rls3:ut3000.tbl
sum cusp rhetcel rls3ut5000.tbl
sum cuso rhetcel rls3utl0000.tbl
sum cusp rhetcel rls41t550.tbl
sum cusp rhetcel rls4lt750.tbl
sum cusp rhetcel rls4lt2000.ibl
sum cusp rhetcel rls4lt4000.tbl
sum cusp rhetcel rls4ltl0000.tbl
sum cusp rhetcel rls4ut550.tbl
sum cusn rhetcel rls4ut750.tbl
sum CUSP rhetcel rls4ut2000.tbl
sum cuSP rhetcel rls4ut4000.tbl
sum cusp rhetcel rls4ut10000.tbl
sum cusb rhetcel rls5lt1200.tbl
sum cusp rhetcel rl s5ltl 400. tbl
sum cusp rhetcel rls5lt3000.tbl
sum cuso rhetcel rls5lt5000.tbl
sum cusp rhetcel rls5ltl0O00.tbl
sum cuSP rhetcel rls5utl200.tbl
sum cusp rhetcel rls5ut1400.tbl
sum cusp rhetcel rls5ut3000.tbl
sum cusp rhetcel rls5ut5000.tbl
sum cusn rhetcel rlsSutl0000.tbl
sum st rhetcel r1 sl.log
sum_st_rhetcel_rl_sl.tbl

File Type
Input
Input
Input
Innut
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Inout
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
'Input
Input
Output
Input

CMS Library
rhetcel sum
rhetcel sum
rhetcel sum
rhetcel sum
rhetcel sum
rp.etcel sum
rhetcel sum
rhetcel sum
rhetcel sum
rhetcel sum
rhetcel sum
rhetcef sum
rhetcel sum
rhetcel sum
rhetcel sum
rhetcel sum
rhetcel sum
·rhetcel sum
rhetcel sum
rhetcel sum
rhetcel sum
rhetcel sum
rhetcel sum
-rhetcel sum
rhetcel sum
rhetcel sum
rhetcel sum
rhetcel sum
rhetcel sum
rhetcel sum
rhetcel_sum

sum_st_Jhetcel _rl_ s2. tbl

-Input

rhetcel_sum

sum nut rhetcel r1 sl.tbl

Inout

rhetcel · sum

sy - is used to indicate multiple scenarios, where y is 1 through 6.
vzzz - is used to indicate multiple vectors, where zzz is I through 100.
txxxx - is used to indicate intrusion times., where .nxx varies. A list is provided as needed.
d - U for upper or L for lower. 30

Source
Intermediate file
Intermediate file
Intermediate file
·Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
· Intermediate file
Intermediate file
Intermediate· file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
n/a
sum_st_ccgf_ cca,
gen 1
sum_st_ccgf_cca_rl
s2.tbl, gen 1
sum nut ccgf rhetc

Comments
-~...:•

t:#t~~i
~'$~:.i.

·i
t'·"-''"!
·--,:,J~';:.

~'1,),i~~

i;jir,;;t~~~~~.

"'.::;;,';2.1
-...r~;,:1·

fl,;;:.,_.::_lr~~ ..

1:1J

r

'

:::.::.:t~•'.-

-:-.}~F~:..,.7 '·

r: ::·--·. J
-..
·~. ,.,

..... ·-_...

:f".'i"'',
,,::,cc·\;•;-."'::''

(;;_;

,_,

b:.2s:,:
:ff

.,

,...,... -~::...·
·-·-· ~, ,. i

Copied for reproducibility
Copied for reproducibility

.
Copied for reproducibility

,-

Code

,--File Name
ccgf rhetcel
ccirr rhetcel
ccgf rhetc.el
cc{d" rhetcel

snailing r l.trn
nut rLtrn
secoto rl.trn
reltab rl.dat

File Type
Outout
Outout
Outout
Output

--CMSLibrarv
Not in CMS
Not in CMS
Not in CMS
rhetcel ccgf

Source
n/a
n/a
n/a
· Intermediate file

Comments

-

~~

~

-..,,_!!
~

· ~

•.

>

~

,:,
~~

-··

""'--'.:

~

~

~
E~

•
•
•
•

sy- is used to indicate multiple scenarios, where y is 1 through 6.
vz:z:z - is used to indicate multiple vectors, where zz:z is 1 through 100.
txxxx - is used to indicate intrusion times., where .xxcr varies. A list is provided as needed.
d - U for upper or L for lower.
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Code

File Name
ccgf rhetcel region.inp
ccdfgf rhetcel.sdb
ccdfgf rhetcel reltab r l .dat
cc!!f ccdf!!f rhetcel rl 2.out
ccirr rhetcel r1 2.out

File Type
Input
Input
Input
Output
Output

CMS Library
rhetcel ccgf
rhetcel ccgf
rhetcel ccgf
rhetcel ccgf
rhetcel ccgf

Source
C97
C97
Intermediate file
n/a
n/a

Comments

"fi:;~f~\f...;i:~

~~~:$
r.~"f"'~"!!.':!Y:;"J.
":'-~?...;>;;~".;)

'<
""-

;,-3

,~:7?\"T.''~.._,_*_'

•
•
•

•
J-J

sy- is used to indicate multiple scenarios, where y is 1 through 6.
vz:z.z-is used to indicate multiple vectors, where zzz is 1 through 100.
txxxx - is used to indicate intrusion times., where xx:x:x varies. A list is provided as needed.
d - U for upper or L for lowet.
·
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B.12 Bragflo (SPECIAL MEAN RUN)
B.12.1 Step 1 (Bragflo)
Code
Script

Gemnesh

File Name
eval_bf_rhetcel_mean_run.com

File Type
Script

CMS Library
rhetcel_eval

Source
Modified C97 file

eval bf rhetcel mean run master.com
eval bf rhetcel mean sten 1.inp
bf rhetcel r1 s 1 step I.log

Script Input
output

rhetcel eval
rhetcel eval
rhetcel bfrlsv

Modified C97 file
Modified C97 file
n/a

Executable
Input

l!Ill

rhetcel_gm

Output
Output

Not in CMS
Not in CMS

Built 1/31/1996
Input file provided by
JEBEAN, 1-25-01
n/a
n/a

gm

pa96.exe

gm_bf_rhetcel.inp
!!Ill

gm

bf rhetcel.cdb
bf rhetcel.dbg

Comments
Instance run Script. (no
master Script used.)
Script Input.

~
Ver 6.08
Copied for reproducibi~

~

.•

u

"

~

~'
~
~ I -l~

Matset

matset qa0900a.exe
ms....;bf_rhetcel_mean.inp ··

Executable
Input

ms
rhetcel ms

bf rhetcel.cdb
ms· bf rhetcel.cdb
ms bf rhetceLdbg

Input
Output
Output

Not in CMS
rhetcel ms
rhetcel ms

1m1

Built 12/13/2000
Input file provided by
JEBEAN, 3-25-01
Intermediate file
n/a
n/a

.lil~-~

,..,~
,rt,~~~1
~

Ver9.00a

~,n,_:.~;

r-J:~-i~;
;.ir-$~1
e-..;_.,;:-,::;.·.,:..--...;,
&,-~

~~

Prelhs

prelhs aa0210a.exe
lbs 1 bf rhetcel.ino
lhsl bf rhetcel trn r1 .out
lbs 1 bf rhetcel r Lout

Executable
Inout
Output
Output

lbs
rhetcel lbs
rhetcel lbs
rhetcel lbs

Built'l/23/2001
Provided bv JEBEAN
n/a
n/a

Ver2.10a

Executable
Input
Outout
Output

lbs
rhetcel lbs
rhetcel lbs
rhetcel lbs

Built 3/6/1996
n/a
n/a
n/a

Ver2.41

Executable
Input

lbs
rhetcel lhs

Built 2/7/1996
Intermediate file

Ver4.07

1~~~~

-··

if""'"'~
-...;... l.i••-

~%
~l!'!:11':::I

LHS

PostLHS
•
•
•

•
r--

lbs pa96.exe
lbs 1 bf rhetcel trn r Lout
. lhs2 bf rhetcel trn r Lout
lbs2 bf rhetcel dbg rl.out
oostlhs pa96.exe
ms bf rhetcel.cdb

sy -is used to indicate multiple scenarios, where y is 1 through 6.
vzzz - is used to indicate multiple vectors, where zzz is 1 through 100.
txxxx - is used to indicate intrusion times., where x;o::x varies. A list is provided as needed
d- U for upper or L for lower..
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B.12.2 Step 2 (Bragflo)
Code
Script

Prebrrur

File Name
eval_bf_rhetcel_mean_run.com

FileTvne
Script

CMSLibrarv
rhetcel_eval

Source
Modified C97 file

eval bf rhetcel. mean run master.com
eval bf rhetcel mean step2.inp
bf rhetcel rl sl step2.log

Script Input
output

rhetcel eval
rhetcel eval
rhetcel bfrlsy

Modified C97 file
Modified C97 file
n/a

prebrag pa96.exe
bfl _rhetcel_sl _mean.inp

Executable
Input

bf
rhetcel_bfr1sy

Built 2/6/1996
Input file provided by
JEBEAN, 3-25-01.
n/a
n/a
n/a

alg bf rhetcel rl vzzz.cdb
bfl rhetcel rl sv vzzz.dbg
bf2 rhetcel r 1 sv vzzz.ino

Irinut
Output·
Output

rhetcel alg
Not in CMS·
rhetcel bfr1sy

Comments
Instance run Script. (no
master Script used.)
Script Input.

Ver6.00
.:'..,.,.·?',7.<'J)I

"".'.~~::g'J

·~-~

·:··
,;;;:::.,,.,-.,

,;

~

..,,r,,·-::-.-

i);,"'''' .. 'j

'"'";\::S--';;
Bral!flo

Postbrag

•
•
•

•

bral!flo pa97.exe
bf2 rhetcel rl sy
bf2 rhetcel rl sv
bf2 rhetcel rl sv
bf2 rhetcel rl sv
bf2 rhetcel rl sy
bf2 rhetcel rl sv

Executable
Input
Output
Output
Output
Output
Output

bf
rhetcel bfr1sy
NotinCMS
Not in CMS
Not in CMS
Not in CMS
Not in CMS

Built 5/8/1997
Intermediate file
n/a
n/a
n/a
n/a ..
n/a

Ver4.10

vzzz.inp
vzzz.out
vzzz.sum
vzzz.bin
vzzz.rot
vzzz.rin

postbrag pa96.exe
bf2 rhetcel rl sy vzzz.bin
alg bf rhetcel rl.cdb
bf3 rhetcel rl sy vzzz.cdb
bf3 rhetcel rl sv vzzz.dbg

Executable
Input
Input
Output·
Output

bf
Not in CMS
rhetcel alg
rhetcel bfrlsv
Not in CMS

Built 2/6/1996
Intermediate file
Intermediate file
n/a
n/a

Ver4.00

sy- is used to indicate multiple scenarios, where yis 1 through 6.
vzzz-is used to indicate multiple vectors, where zz:z is 1 through 100.
txxxx - is used to indicate intrusion times., where .:x;ox. varies. A list is provided as needed.
d - V for upper or L for lower.
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Code

Icset

~

File Name
lbs2 bf rheth2o trn r Lout
lbs3_bf_rheth2o_al_rzzz.cdb

FileTvoe
Inout
Output

CMSLibrarv
rheth2o lhs
rheth2o_ lbs

Source
n/a
n/a

lhs3 bf rheth2o.dbg
lhs3 bf rheth2o l.scr
lhs3 bf rheth2o 2.scr

Outout
Outout
Outout

Not in CMS
Not in CMS
Not in CMS

n/a
n/a
n/a

icset na96.exe
lhs3 . bf rheth2o al rzzz.cdb
ic bf rheth2o.inn
ic ·dbr rheth2o dir rel
inn
ic bf rheth2o rl sv.cdb
ic bf rheth2o rl sy.dbg

Executable
Input
Inout
Inout
Output
Outout

ic
rheth2o lbs
rheth2o ic
rheth2o ic
Not in CMS
Not in CMS

Built 2/1/1996
Intermediate file
C97
C97
n/a
n/a

Ver2.22

algebracdb oa96.exe
. ic bf rheth2o rI sv.cdb
alir bf oostalg rheth2o.ino
alg bf rheth26 olas.ino
alg bf rheth2o r1 vzzz.cdb
alg bf rheth2o r1 sv.db!!
al2: bfin rheth2o r 1 vzzz.cdb

Executable
Inout
Inout
Input
Output
Outout
Outorit

al!!
Not in CMS
rheth2o aliz
rheth2o alg
rheth2o aliz
NotinCMS
rheth2o alg

Built 1/31/1996
Intermediate file
C97
Provided by JEBEAN
n/a
n/a
n/a

VeF~~-

sv.

Algebracdb

Comments
To follow LHS requirements
and CCA convention, "Al"
use rather than ''Rl" and
"rz:zz" used rather than
"vz-zz".

j

Ii£::r,-~-· ·,i

~;;:~:"~
~

i,,

)!.", •• ,.i;,i,,..__...

~;ii;t,;;,.,iJ
"''"};:'''.]

'"':f¾:c_c.

;~~,-~.,

~-$,~~?;,':·;,•~

,..

(11;..e~j
•;•.ti,./
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~
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sy - is used to indicate multiple scenarios, where y is 1 through 6.
vzzz - is used to indicate multiple vectors, where zzz is 1 through 100.
txxxx - is used to indicate intrusion times., where .xxxx varies. A list is provided as needed.
d -U for upper or L for lower.
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C.2
Nuts Screening
C.2.1 Step 1 (Nuts Screening)
Code
Script

File Name
eval nut rheth2o sen run.com
eval nut rheth2o sen run master.com
eval nut rheth2o sen step Lin,
nut rheth2o sen r1

CMS Library
rheth2o eval
rheth2o eval
rheth2o eval
rheth2o nutrlsv

Source
Modified C97 file
Modified C97 file
Modified C97 file
n/a

nut rheth2o sen r1 sv.in
bf3_rheth2o_rl _ sy_vzzz.cdb

nut
rheth2o bfrlsy
rheth2o nutr1sv
rheth2o nutrlsv
rheth2o_bfrlsy

Built 1/5/2001
n/a
C97
C97
n/a

Nuts

nut rheth2o sen rl sv vzzz.cdb
nut rheth2o sen rl sv vzzz.out

•
•

•

•

,ut
ut

INot
rheth2o nutrlsr
in CMS

gy - is used to indicate multiple scenarios, where y is 1 through 6.
vzzz-is used to indicate multiple vectors, where zzz is 1 through 100.
txxxx - is used to indicate intrusion times., where xxn varies. A list is provided as needed.
d-U for upper or L for lower.
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,

In/a
n/a

Ver2.05a
Copied from C97 files.
Copied for reproducibili

I area.
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(

(
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C.3 Source Term
Code
Script

Genmesh

File Name
eval st rheth2o run.com
eval st rheth2o step Linn
eval st rheth2o step2.inp

FileTvoe
Script
Scrintlnnut
Script Innut

CMSLibrarv
rheth2o eval
rheth2o eval
rheth2o eval

Source
Modified C97 file
Modified C97 file
Modified C97 file

gm na96.exe
gm st rheth2o.inp

Executable
Innut
Output
Output

gm

rheth2o ITTTI
n/a
Not in CMS

Built 1/31/1996
C97
Intermediate
n/a

Executable .
Innut
Output
Outnut

ms
rheth2o ms
Not in CMS
rheth2o ms

Built 12/13/2000
C97
n/a
n/a

gm
{!]Il

st rheth2o cdb
st rheth2o dbg

Comments
Instance Script
Script Input File:~:_~
Script Input File et~:e:'l

,;s;,~;Gj
t";.,i;;:.~
..,.~,_.1r;:<,.:. ,,;

"'"~"

.:"i,\;,~
"'".'!::",jl
,;::,~,i.£;!

Matset

matset aa0900a.exe
ms st rheth2o.inn
ms st rheth2o dbg
ms debug$outnut.dat

"''f::::::
,-· ...,,,,Ji
,.
~~~~

{~~~
.

~~-...;,.;.-.,:. ....c- ..;;:,t:,i.~-~:!

Prelhs

nrelhs oa0210a.exe
lhsl st rheth2o rl.inp
lhsl st rheth2o trn rl.out
lhsl st rheth2o rl.out

Executable
Input
Outout
Output

lhs
rheth2o lhs
n/a
n/a

Built 1/23/2001
C97
Intermediate
Intermediate

~~~-$!

.•..1.•.~~/ii
~~!•

'.'.:""~.~-

LHS

Postlhs

Algebracdb

•
•
•

•

lhs na96.exe
lhs 1 st rheth2o trn r Lout
lhs2 st rheth2o trn r Lout
lhs2 st rheth2o dbg.out

Executable
Innut
Output
Outnut

lhs
n/a
rheth2o lhs
Not in CMS

Built 3/6/1996
Intermediate
n/a.
n/a

oostlhs
lhs3 st
lhs2 st
lhs3 st
lhs3 st

Executable·
Input
Input
Outnut
Output

lhs
rheth2o lhs
rheth2o lhs
rheth2o lhs
Not in CMS

Built 2/7/1996
C97
n/a
n/a
n/a

Executable
Intiut

al11:
rheth2o alg

Built 1/31/1996
C97

oa96.exe
rheth2o ·inp
rheth2o trn rl.out
rheth2o ax rnnn.cdb
rheth2o.dbg .

algebracdb pa96.exe
alg st rheth2o sy.inp

sy- is used to indicate multiple scenarios, where y is 1 through 6.
vzz:z. - is used to indicate multiple vectors, where zz:z. is 1 through 100.
txxxx - is used to indicate intrusion times., where xxu varies. A list is provided as needed.
d - U for upper or L for lower:

6
r-

.

t

__,,,:)

~

X=l, n=00l to 100

Ver 2.35 ·

-C.4

~
~

Nuts ISO
Code
Script

File Name
eval nut rheth2o iso ti run.com
eval nut rheth2o iso r1 sv mas steol 2.com
eval nut rheth2o iso steo 1 2;inp
nut rheth2o sen rlsvvzzz steol.log

FileTvne
Scriot
Scriot
Scriot Inout
Scriot log ·

CMSLibrarv
rheth2·o eval
rheth2o eval
rheth2o eval
rhh20 nutr 1sv

Source
Modified C97 file
Modified C97 file
Modified C97 file
n/a

Comments
Instance Script
Distribution Script
Scriot Input File
Script Log File

aa0205a.exe
bf2 rheth2o r1 sv vzzz.inp
nut rheth2o sen rl sv.ino
bf3_rhetb2o_r 1_sy_vzzz.cdb

Executable
Inmit
Inout
Input

nuts
rheth2o bfr1sv
rheth2o nutr 1sv
rheth2o_ bfr1sy

Built 1/5/2001
n/a
C97
n/a

Ver2.05a

_nut rhetb2o iso r1 sv vzzz.cdb
nut rheth2o iso r 1 sy vzzz.out

Outout
Outout

rheth2o nutrlsv
Not in CMS

n/a
n/a

algebracdb oa96.exe
nut_rheth2o_iso_rl _sy_ vzzz.cdb

Executable
Input

al2:
rheth2o_ nutr lsy

Built 1/31/1996
n/a

alg_nut_rheth2o_post_sy.inp

Input

rheth2o_ alg

C97

al2: nut rheth2o post iso r1 sv vzzz.cdb
al2: nut rheth2o oost iso rl sv vzzz.db2:
alg nut rheth2o post intx rl sv vzzz.cdb

Outout
Outout
Outout

Not in CMS
Not in CMS
rheth2o alg

'"""j.

Nu~s

Algebracdb

•

•

•
•

l}.Uts

sy - is used to indicate multiple scenarios, where y is 1 through 6.
vzzz-is used to indicate multiple vectors, where zzz is _1 through 100.
txxxx - is used to indicate intrusion times., where .xxxx varies. A list is provided as needed.
d-' U for upper or L for lower.
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Copied from C97 files...J ~
-~
Referenced in the
analysis area.
-~ ~

<

F
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1= .!
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n/a
n/a
n/a

Ver2.35
Referenced in the
analysis area.
Copied for
reproducibility
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C.6

~-

Cuttings_s

C.6.1 Step 1 (Cuttings_s}
Code
Script

File Name
eval cusp rheth2o run.com
eval cusp rheth2o run master.com
eval cusp rheth2o step l.inp
eval_ cusp_rheth2o_run_mas_step2_
batch.com
eval_cusp_rheth2o_fetch_inputs.com

File Type
Script
Script
Script Inout
Script

CMS Library
rheth2o eval
rheth2o eval
rheth2o eval
rheth2o eval

Source
Modified C97 file
Modified C97 file
Modified C97 file
Modified C97 file

Script

rheth2o eval

Modified C97 file

cusp rheth2o r1 step I.log -

Output

rheth2o cuspr1sv

n/a

Executable
Input
Output
Output

gm

Ver 6.08

rheth2o !!Ill
Not in CMS
Not in CMS

Built 1/31/1996
C97
n/a
n/a

Executable
Input
Input
Output
·output

ms
rheth2o ms
Not in CMS
NotinCMS
Not in CMS

Built 12/13/2000
C97
Intermediate file
n/a
n/a

Ver9.00a

Comments
Instance run Scrifit;~:
Distribution Scriot~;;:;,,, .
DB view PAVT#5'';f""\·Batch fetch Scripfc?,,q,_,
~r:•·· ~;:::-l~
, ........ __ ...
Batch fetch Scrip;tfi;~pi
RHVT
""'?:-t:&:

;;:;1tif::
'"'t'?'.iJ

Genmesh

gm
gm
gm
gm

Matset

oa96.exe
CUSP rheth2o.inp
cusp rheth2o.cdb
cusp rheth2o.dbg ·

matset aa0900a.exe
ms cusp rheth2o.inp
gm cusp· rheth2o.cdb
ms cusp rheth2o.cdb
ms cusn rheth2o.dbg

::;·.,,wJ .
.': ·!
~J,c,;;:?p.,.:..,.,

.

,:'}CC':•,;,,,,"}, !
,,_,.,

.....

=.,·,~-

1c;:;~!i'!i;
..,;-,':",;:-,;,,•,,,,_

i
I

{,,<L,,,,,;;;
"'~~o/,;j'
.~~R,"";~-:i
•:<i,:.t-,r:·-;i:.1;
~

i

-~· ~·-:i]:

==i,l;~

.PreLHS

prelhs aa0210aexe
lhs 1 cugp rheth2o r 1.inp
lhsl cusp rheth2o trn rl.out
lhsl bf rheth2o rl.out
lhs1 bf rheth2o tm r Lout

Executable
Input
Output
Output
Output

lhs
rheth2o lhs
Not in CMS
Not in CMS
Not in CMS

Built 1/23/2001
C97
n/a
n/a
n/a

Ver2.10a

,.

LHS

•
•
•

•
U'i

-lhs pa96.exe
lhsl cuso rheth2o trn rl.out
lhs2 cugp rheth2o irn rl.out
lhs2 bf rheth2o dbg rl.out

Executable
Input·
Output
Output

lhs
Not in CMS
rheth2o lhs
NotinCMS

sy - is used to indicate multiple scenarios, ·where y is 1 through 6.
vzzz-is used to indicate multiple vectors, where zzz isl through 100.
txxxx - is used to indicate intrusion times., where x.xxx varies. A list is provided as needed.
d - U for upper or L for lower.
IO

Built 3/6/1996
Intermediate file
n/a
n/a

Ver 2.41

.

-~

~-

C.6.2 Step 2 (Cuttings_s)
Code
Script

File Name
eval cusp rheth2o run.com
eval cusp rheth2o run master.com
eval_cusp_rheth2o_ step2.inp

•

•
fl

Source
Modified C97 file
Modified C97 file
Modified C97 file

Comments
Instance run Script
Distribution Script
Script Input file

Time Intrusions:
Sl -100, 350, 1000, 3000,
5000, 10000 years. .,.-.,,•
S2/S4-550, 750, 2000,.--_
4000, 10000 years.
S3/S5 - 1200, 1400, 3000~
5000, 10000 years.
,·
Script log file
-i.

rheth2o cuspr1sy

n/a

cusp oa0504a.exe
cusn rheth2o r1 sy d txxxx.inp
lhs3 cusp rheth2o al rzzz.cdb
cusp rheth2o sdb.asc
bf3Jheth2o_r 1_ sy..:..vzzz.cdb

Executable
Input
Input
Input
Input

cusp
rheth2o cuspr1sy
rheth2o lhs
rheth2o cusprlsl
rheth2o_ bfrlsy

Built 2/7/2001
C97
Intermediate file
C97
Intermediate file

rheth2o r1 sl vzzz d txxxx.cdb
cusp rheth2o r1 sl vzzz d txxxx.dbg

Output
Outout

rheth2o cusprlsy
NotinCMS

n/a
n/a

CUSP

•
•

CMS Library
rheth2o eval
rheth2o eval
rheth2o_ eval

Output

CUSP

Cuttings s

FileTvoe
Script
Script
Script Input

rheth2o rlsvvzzzdtxxxx step2.log

sy- is used to indicate multiple scenarios, where y is 1 through 6.
vzzz - is used to indicate multiple vectors, where zzz is 1 through 100.
txxxx - is used to indicate intrusion times., where xxxx varies. A list is provided as needed.
d - V for upper or L for lower.
12

Ver 5.04a

-.~.. .,,

... ,- ..
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'

.,.•.: _·.t:··.:
:, ...,;,':·

,, !,, ,
;·.:_:-··
....

Accessed from the refer~.efce
:: . :-,\·_,.;,.
area.
' .... ,-·,
,._

/-

--.

~

z
-...
~,

~

~

C.7.2 PANEL Tl

""""""'

File Name
eval panel rheth2o run.com
eval oanel rheth2o run master.com
eval panel rhetb2o ti.inp
panel rheth2o rlsyvzzz tnnn.log

File Type
Script
Script
Script Innut
Log file

CMS Library
rheth2o eval
rheth2o eval
rheth2o eval
:rheth2o panel

Source
Modified C97 file
Modified C97 file
Modified C97 file
n/a

Nnn= time intrustion times.:::r.: llJ

Algebracdb

algebracdb oa96.exe
bf3 rheth2o r 1 sy vzzz.cdb
alg bf rheth2o tnnn.inp
alg panel rhetb2o r 1 sv vzzz tnnn.cdb

Executable
Input
Input
Output

alg
rheth2o bfrlsy
rheth2o alg
rheth2o alg

Built 1/31/1996
Intermediate file
C97
n/a

~Ii
Ver2.35
Accessed in the reference ati:":,
Nnn= time intrustion timeS. l'&'!a<l'iii
Nnn= time intrustion times. ll'll!iim;~

PANEL
(TD

alg_st_rhetb2o_r 1_ sy_vzzz.cdb

Input

rheth2o_ alg

C97

al2 panel theth2o r 1 sy vzzz tnnn.cdb
panel rheth2o rl sv vzzz tnnn.cdb
oanel rhetb2o rl sv vzzz tnnn.cdb

Input
Output
Output

Code
Script

Comments

~

l~~

~,
~1

•
•

(Ji

•
•

rheth2o alg
rheth2o panel
-rheth2o oanel

sy - is used to indicate multiple scenarios, where y is 1 through 6.
vzzz - is used to indicate multiple vectors, where zzz is 1 through 100.
ooooc - is used to indicate intrusion times., where xxxx varies. A list is provided as needed.
d - U for upper or L for lower.
14

Intermediate file
n/a
n/a

-:i_~,,
~

Nnn= time intrustion times,
Nnn= time intrustion times.

....

1 _~

I"""

,,.,_

~

~-

%¾:{-.,;.;.._,.:

C.8.2 Step 2 (DBR)
Code
Script

File Name

File Typ_e

eval_ dbr_rheth2o_run.com

Script

CMS Library
rheth2o eval

Source
Modified C97 file

eval dbr rheth2o ruri. master.com
dbr_rheth2o_rlsyvzzzlowertxxxx_step2_3.log

Script
Output

rheth2o eval
rheth2o_bfr1sy

Modified C97 file
n/a

algebracdbya96.exe

Executable

alg

Built 1/31/1996

Comments
Instance run Script (no~t
Input "US~).
~:;,l'ffe';;;f!
Distribution Script_
Script run log.
;':''~:"''"
SI time intrusions: 1oo;.:Jsa;:
1000, 3000, 5000, 10000,t;:lff
S2/S4 time intrusions:,5"$0,;:,
750, 2000, 4000, 10oof ·
S3/S5 time intrusions: 1200,i
1400~3@0,5000, 10000
Ver2.35

~~

,._,
•.:'-))'

In ut
Input

rheth2o al
rheth2o_cusprls

dbr cus rlieth2o rl s vzzz txxxx.cdb
dbr cus . rheth2o r 1 s vzzz txxxx.db
Relate
(Relate 12

I relate_pa96.exe
I

([,

Built 3/6/1996

-

rel dbr cuso rheth2o dir rel.ino
dbr cusp rheth2o rl sv vzzz txxxx.cdb
ms dbr rheth2o dir rel.cdb
rel dbr rheth2o rl sv vzzz txxxx.cdb
rel dbr rheth2o rl sy_v~_~_._dbg _. _

•
•
•
•

Intermediate file
n/a

I Executable · I rel
---

C97
n/a

Innut
Input
Inout
Outout
i)!!{put

rheth2o rel
NotinCMS
rheth2o ms
Not in CMS
Not in CMS

sy - is used to indicate multiple scenarios; where y is 1 through 6.
vzzz - is used to indicate multiple vectors, where zzz is 1 through 100.
txxxx - is used to indicate intrusion times., where xx.xx varies. A list is provided as needed.
d - U for upper or L for lower.
16

C97
Intermediate file
n/a
Intermediate file
n/a

I Ver 1.43

~

~

-------

alg2a rheth2o r 1 sv vzzz txxxx.cdb ·
dbr_bfl_rheth2o_dir_rel_sl_lower.inp

Input
Input

bfl r 1 sv vzzz txxxx up.dbg
dbr rheth2o r lsy vzzz up txxxx.inP

Output
Output

Not in CMS
rheth2o bfrlsl

Intermediate file
Provided by
JEBEAN
Intermediate file
Intermediate file

File Name
rel I_dbr_rheth2o_r1_sy_ vzzz.:..txxxx.cdb

File Type
Input

CMSLibrarv
Not in CMS

Source
Intermediate file

Input
Input

rheth2o rel
rheth2o_ bfr1sy

C97
Intermediate file

rel2 rheth2o rl sv vzzz txxxx.cdb
rel2 rheth2o r1 sv vzzz txxxx.dbg

Output
Output

Not in CMS
NotinCMS

Intermediate file
n/a

icset_pa96.exe.

Executable

ic

ic_ dbr_rheth2o_ dir_rel_sl .inp

Input

rheth2o ic

C97

re12 rheth2o r1 sv vzzz txxxx.cdb
ic rheth2o r1 sv vzzz txxxx.cdb
ic rheth2o r1 sv vzzz txxxx.dbg

Input
_Output
Output

Not in CMS
NotinCMS
NotinCMS

Intermediate file
Intermediate file
n/a

algebracdb_pa96.exe

Executable

alg

Built 1/31/1996

alg.,..dbr_rheth2o_pre_dir_rel_sl .inp

Input

rheth2o_ alg

ic rheth2o r1 sv vzzz txxxx.cdb
alg2b rheth2o rl sy vzzz txxxx.cdb

Input
Output

Not in CMS
Not in CMS

Provided by
JEBEAN
Intermediate file
futermediate file

Not in CMS
, rheth2o bfrlsl

52to $5 Runs
Code

. rel dbr brag rheth2o dir rel sl.inp
bf3_rheth2o_rl_sy_VZZ?:.cdb

Comments
S2/S4 time intrusions:
550, 750,2000,4000,
10000
S3/S5 time intrusions:
1200, 1400, 3000, 5000,UAA
i ~ j.11
10000
Copied for reproducibili~ ~
Referenced in the analysis lffi lil
area. .

,
'
-

,r

: ll!!!lll!li

'~
/ ~

Icset
(S2 to S5)

Algebracdb
(Alg S2 to S5)

•
•
•
•
(;'-

.. Built 2/1/1996

Ver2.22

iiilll

i•
~
1111111

--•
-::r ..."
tr= :J
ill'U;_

""""
p

Ver2.35

~

~-

lliili!

sy - is used to indicate multiple scenarios, where y is 1 through 6.
vzz:z. - is used to indicate multiple vectors, where zzz. is 1 through 100.
txxxx - is used to indicate intrusion times., where
varies. A list is provided as needed.
d - U for upper or L for lower.
18

xxxx.

m

~

....,

,,------

~

dbr rheth2o rl sv vzzz lower.rot
dbr rheth2o rl sv vzzz lower.rin

Output
Outout

~,

Not in CMS
Not in CMS

n/a
n/a

S1 Runs
Code

File Name
dbr rheth2o rl sv vzzz uo.bin
al!?2a rheth2o r1 sy vzzz txxxx up.cdb
bf3 rheth2o rl sl vzzi.cdb
dbr bf3 rheth2o r1 sv vzzz txxxx uo.cdb

File Type ·
Input
Input
Output
Output

CMS Library
Not in CMS
Not in CMS
rheth2o bfrlsy
Not in CMS

Source
Intermediate file
Intermediate file
n/a
n/a

Comments

l'~~

"'~~,:

..................,--

~~'.'.:·\1~

Postbrag
(lower)

postbrag_pa96.exe

Executable

bf

2/6/1996

dbr rheth2o rl sv vzzz lower.bin
alg2a rheth2o r1 sv vzzz txxxx lower.cdb
bf3 dbr rheth2o rl sl vzz:z. txxxx lower.cdb
dbr bf3 rheth2o rl sv vzzz txxxx lower.cdb

Input
Input
Output
Output

Not in CMS
Not in CMS
rheth2o bfrlsv
Not in CMS

Intermediate file
Intermediate file
n/a
n/a

Ver 4.00

,,,,,;;,;{'

1

1 . -·':

,, ·'
" f · ~,
0
,_ ,_ :

t ..,
;{/ ·i:
'"'"'-"''"'-

S2 to S5 Runs
Code

Postbrag
(lower)

•

•
•

•
CT-

File Name
dbr metb2o r1 sv vzzz up.bin
ah!:2a rheth2o r1 sv vzzz txxxx up.cdb
bf3 rheth2o r 1 sv vzzz txxxx uo.cdb
bf3 rheth2o rl sv vzzz txxxx up.dbg

FileTvne
Input
Inout
Outout
-Output

CMS Librarv .
- NotinCMS
NotinCMS
rheth2o bfr I sv
Not in CMS

-

_Source
Intermediate file
Intermediate file
n/a
n/a

postbrag_pa96.exe

Executable

bf

2/6/1996

dbr rheth2o r1 sv vzzz lower.bin
alg2a rheth2o r I sv vzzz txx:xx: lower.cdQ
bf3 rheth2o r1 sv vzzz txxxx lower.cdb
dbr bf3 rheth2o r 1 sv vzzz txxxx Iower.cdb

Input
Inout
Output
Outout

Not in CMS
Not in CMS
rheth2o bfr I sv
Not in CMS

Intermediate file
Intermediate file
ri/a
n/a

sy - is used to indicate multiple scenarios, where y is 1 through 6.
vz:z:z. - is used to iildicate multiple vectors, where zzz is 1 through 100.
txxxx - is used to indicate intrusion times., where xx.xx varies'. A list is provided as needed.
d - U for upper or L for lower.
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Comments
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Ver4.00

.
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C.9

Summarize

0

~-

:,J
IS!>-.._

C.9.1 DBR
Code
Script

Summarize

File Name
eval_sum_dbr_rheth2o_ run.com

File Type
Script

CMS Library
rheth2o eval

Source
Modified C97 file

eval sum dbr rheth2o run master.com
eval sum dbr rheth2o.inp
sum dbr rheth2orlsy txxxx.log

Script
Script Input
Output

rheth2o eval
rheth2o eval
rheth2o sum

Modified C97 file
Modified C97 file
n/a

summarize qa0220.exe
sum dbr rheth2o rl sy d txxxx.inp
sum dbr rheth2o rlsJ d txxxx.inp
sum dbr rheth2o rl s4 lower tl0000.inp
dbr_post_rheth2o_rl _ sy_vzzz_txxxx_d.cdb

Executable
Input-

Input

sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o_bfr lsy

Built 7/11/1997
C97
C97
C97
Intermediate file

Output

rheth2o sum

n/a

.•·

sum_dbr_rheth2o_rl _sl _up_txxxx.tbl

-·- -'-

Comments
Instance run Script (no
Script Input used).
Distribution Script
Script Input
Script run log.

-~
~'Ill

~

~:,_..,;-_.

.:'I~.:)'

j;i:?-Je;•
..d
,.,_

p

Ver2.20

•
•

•

•

Output
Output

Not in CMS
Not in CMS

sy - is used to indicate multiple scenarios, where y is 1 through 6.
vzzz - is used to indicate multiple vectors, where zzz is 1 through 1OO;
txxxx - is used to indicate intrusion times., _where xxxx varies. A list is provided as needed.
d- U for upper or L for lower.
22

n/a
n/a
..

~

"'

~, .....

=-~ c=
~

.r

-"'
i'!iiil!I

Referenced from the
' lilDli ~
analysis area by the SUM
Input file .

!
sum dbr ccgf rheth2o rl sv d txxxx.log
sum dbr ccgf rheth2o r1 sy d txxxx err.log

"""·

\'.>~ ~

I

~-

~

-~

::,.·,•.,.:")7"'l'~

C.9.3 Summarize Cuttings_s
Code
Script

File Name
eval_sum_ cusp_rhetb2o_run.com

File Type
Script

CMSLibrarv
rhetb2o_ eval

Source
Modified C97 file

eval sum cuso rhetb2o run master.com
eval sum cuso rheth2o.inp
sum cuso rhetb2o rlsv tzzzz.log

Script
Script Inout
Output

rheth2o eval
rheth2o eval
rheth2o sum

Modified C97 file
Modified C97 file
n/a

d

~•

.:~•....,;;.--,~~.
Comments
Instance run Scn'P."t'(lio
Script Input us~f=~i
Distribution Scn~:i'I
Script Input .;;;;;:;:;~
Script run log.'1i'i1s~"''
<,,";,h"

~- ,:...;, " i1

Summarize

summarize qa0220.exe
sum cusp rheth2o rlsvdtxxxx.inp
cusp_rheth2o_rl_sy_ vzzz_d_txxxx.dbg

Executable
Input
Input

sum
rhetb2o sum
rheth2o_ cusprl
y

Built 7/11/1997
C97
Intermediate file

sum cuso rhetb2o rl svdtxxxx.tbl
sum rheth2o rl sy d txxxx.log
sum rheth2o r1 sv d txxxx err.log

Output
Output
Outout

rheth2o sum
Not in CMS
Not in CMS

n/a
n/a
n/a

··m

Ver2.20

~~~~1~·

;,?;;;.,<',l,\,1;.,

Referenced :fi;,2:t#'Jpe
analysis area;,~l,lj;e SUM
Input file.

t:~:·:::::j

!

~~l~~:;"B
:·Y:~~m~'J

g
-

'""~·!¾
---'"~

-··--

!.

'

•
•
•
•

...

sy- is used to indicate multiple scenarios, where y is 1 through 6.
vzz:z - is used to indicate multiple vectors, where Z'ZZ is I through 100.
txxxx - is used to indicate intrusion times., where xxxx varies. A list is provided as needed.
d - U for upper or L for lower.·
24

~

,,-,

C.9.5 Summarize Source Term {ST)
~

Code
Script

Summarize

File Name
eval_ sum_st_rheth2o_run.com

File Type
Script

CMS Library
rheth2o eval

Source
Modified C97 file

eval sum st rheth2o run master.com
eval sum st rheth2o.ino
sum st rheth2o rlsv.log

Script
Script InputLog file

rheth2o eval
rheth2o eval
rheth2o sum

Modified C97 file
Modified C97 file
n/a

•summarize aa0220.exe
sum st rheth2o rlsx vzzz.ino
sum st rheth2o rl sv.tbl ·

Executable
Input
Output

sum
rheth2o sum
rheth2o sum

Built 7/11/1997
C97
n/a

Comments
Instance run Script (no
Script Input used).

.~Iii'<

-r j

L....!'i

-

~ i!'

-<:::
Ver2.20
Sl to S5

~

.~
._
~;;;.::
·~

z
,--.
~

•
•
•

•

sy - is used to indicate multiple scenarios, where y is 1 through 6.

vz:z.z - is used to indicate multiple vectors, where zz.z is 1 through 100.
txxxx - is used to indicate intrusion times., where x:o:x varies. A list is provided as needed.
d - U for upper or L for lower.
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Code

•
•
•
•

File Name
sum dbr rheth2o
sum dbr rheth2o
sum dbr rheth2o
sum dbr rheth2o
sum dbr rheth2o
sum dbr rheth2o
sum dbr rheth2o
sum dbr rheth2o
sum dbr rheth2o
sum dbr rheth2o
sum dbr rheth2o
sum dbr rheth2o
sum dbr rheth2o
sum dbr rheth2o
sum dbr rheth2o
sum dbr rheth2o
sum dbr rheth2o
sum dbr rheth2o
sum dbr rheth2o
sum dbr rheth2o
sum dbr rheth2o
sum dbr rheth2o
sum dbr rheth2o
sum dbr rheth2o
sum dbr rheth2o
sum dbr rheth2o
sum dbt rheth2o
sum dbr rheth2o
sum dbr rheth2o
sum dbr rheth2o
sum dbr rheth2o
sum dbr rheth2o
sum dbr rheth2o
sum dbr rheth2o
• sum dbr rheth2o

rlslltlOOOO.tbl
r1 sl u tlOO.tbl
rl sl u t35O.tbl
rl sl u tlOOO.tbl.
r1 sl u t3OOO.tbl
r1 sl u tSOOO.tbl
rlslutlOOOO.tbl
r1 si ·. l t55O.tbl
r1 s2 I t75O.tbl
r1 s2 1 t2OOO.tbl
rl s2 1 t4OOO.tbl
rls2ltlOOOO.tbl
r1 s2 u t55O.tbl
r1 s2 u t75O.tbl
rl s2 u ttOOO.tbl
rl s2 u t4OOO.tbl
rfs2utlOOO0.tbl
rl s3 l t12OO.tbl
rl .s3 1 tl4OO.tbl
rl s3 1 t3OO(>:tbl ·
rl s3 1 tSOOO.tbl
rl$3ltlOOOO.tbl
rl s3 u U2OO.tbl
rl s3 u tl4OO.tbl
rl s3 u t3OOO,tbl
r1 s3 u t5OOO.tbl
rlsJµtlOOOO.tbl
r1 s4 1 t55O;tbl
r1 s4 i t75O.tbl
rl s4 1 t20OO.tbl
r1 s4 I t4OOO.tbl
r1s4lt1OOOO._tbl
r1 s4 u t55O.tbl
rl s4 u t75O.tbl
r1 s4 u t2O0O.tbl

File Type
Input
Input
Input .
Innut·
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Innut
Input
Input
Input
Input
Input
Inout·
Input
Input
Input
Inout.

CMS Library
rheth2o sum
rheth2o suin
rheth2o sum
rheth2o sum
rheth2o sum
· rheth2o sum
· rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum

sy - is used to indicate multiple scenarios, where y is 1 through 6.
vz:z.z - is used to indicate multiple vectors, where zzz is 1 through 100.
txxxx - is used to indicate intrusion times., where xxxx varies. A list is provided as needed.
d - U for upper or L fodower.
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Source
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
. Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file

Comments

.

, .;,.

---

.~
~

~Iii.
·~j

..,".ll'"'h

~~~,·
~~'.

~~

.==-:·:~

·-

,~:
~:

-~
.

~

.. -

.~

~ - ..

~

;f. ·~
~

.

--.

,,.--.
~

Code

FileNanie
sum cusp rheth2o rls3ltl400.tbl
sum cusp rheth2o rls3lt3000.tbl
sum cusn rheth2o rls3lt5000.tbl
sum cusp rhetb2o r1s3lt10000;tbl
sum cusp rhetb2o rls3ut1200.tbl
sum cUSP rhetb2o rls3ut1400.tbl
sum cust> rhetb2o rls3ut3000;tbl
sum cusn rhetb2o rls3ut5000.tbl
sum cusp rheth2o rls3utl0000.tbl
sum cusp rheth2o rls4lt550.tbl
sum cusp rhetb2o rls4lt750.tbl
sum cuso rheth2o rls4lt2000.tbl
sum cusp rheth2o rls4lt4000.tbl
sum cusp rhetb2o rls4lt10000.tbl
sum cusp rheth2o rls4ut550.tbl
sum cusp rheth2o rls4ut750.tbl
sum cusp rheth2o rls4ut2000.tbl
sum cusp rheth2o rls4ut4000.tbl
sum cu.sp rhetb2o rls4ut10000.tbl
sum cuso rheth2o r1s5ltl200.tbl
sum cusp rhetb2o rls5lt1400.tbl
sum cusp rheth2o rls5lt3000.tbl
. sum CUSP rhetb2o rls5lt5000.tbl
sum cusp rheth2o rls5lt10000.tbl
sum cusp rheth2o rls5utl200.tbl
sum cuso rheth2o rls5utl400.tbl
sum cusp rhetb2o rls5ut3000.tbl
sum cusp rheth2o rlsSut5000.tbl
sum cusp rhetb2o rlsSutl0000.tbl
sum st rheth2o r1 sl.log
sum_st_rheth2o _rl_sl.tbl ·.

File Type
Input
Input
Input·
Input
Inout
Input
lnput
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
. Input
Inout
Input
Output
·Input

CMS Library
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
·rhetb2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
· rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o ~mm
rheth2o sum
rhetb2o sum
rheth2o sum
rhetb2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o sum
rheth2o_sum

suin_st_rheth2o _rl_s2~tbl

Input

rheth2o_ sum

sum nut rheth2o rl sl.tbl

lnput

rheth2o sum

•

sy- is used to indicate multiple scenarios, where y is 1 through 6.

•

vz:zz - is used to indicate multiple vectors, where -zzz is 1 through 100.
txxxx - is used to indicate intrusion times., where x;c;u varies. A list is provided as needed.
d - U for upper or L for lower.

•
•
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Source
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
.. Intermediate file
Intermediate file
• Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
n/a
sum_st_ccgf_ cca,
gen 1
sum_st_ccgf_ cca_r1
s2.tbL ,gen 1
sum nut ccgf rheth

Comments

~~

~;~~·/e1l:~.~

•.....-..
-~

'.::i

~~

~Ti
~.....,.,

;_x.t-~""'~~

-=~~!?

~~s~

·*·"·····,,
.-

\%

:;~~;,.~~~;.:;~!';~,

.'~'""'.

':::2·::'.::

:~c:.::1
..

\~~

.{1-&.

..,,,·

i~~i

Copied for reproducibility
Copied for reproducibility
Copied for reoroducibility

,-

-z

~

m.n

Code
rl.tm
cc
ccgf rheth.20 seco
rheth.20 reltab rl.dat

CMS Libra
NotinCMS
Not in CMS
Not in CMS
rheth2o cc

Source
n/a
n/a
n/a
Intermediate file

Comments

~~

~

z

~<

•
•
•
•

sy - is used to indicate multiple scenarios, where y is 1 thrcmgh 6.
vzzz - is used to indicate multiple vectors, where zzz. is 1 through 100.
txxxx - is used to indicate intrusion times., where xxxx varies. A list is provided as needed.
d - U for upper or L for lower.
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Code

File Name
cc!l.f rheth2o region.mo
ccdfaf rheth2o.sdb
ccdfgf rheth2o reltab r l.dat
ccgf ccdfgf rhetb2o rl 2.out
ccgf rhetb2o r1 2.out

File Type
Input
Input
Input
Output
Outout

CMS Library
rhetb2o ccgf
rheth2o ccirr
rhetb2o ccirr
rheth2o ccgf
rheth2o ccgf

Source
C97
C97
Intermediate file
n/a
n/a

Comments

~-w~t-!::~;':1'\

,,~-,·~-~

~1:i:t;•
\{'"'it

>t:..

.if.?~=:. .:
:~.......,,:;_::.
..

,,.,.

........,,

::JtJ
$~::~~'.:'
_, '~~,.'.":".:•.-.

'£i-:,~•'t,

•
•
•
•

sy - is used to indicate multiple scenarios, where y is 1 through 6.
vzzz - is used to indicate multiple vectors, where zzz is 1 through 100.
txxxx - is used to indicate intrusion times., where xxxx varies. A list is provided as needed.
d - V for upper or L for lower.
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-~

~

C.12 Bragflo (SPECIAL MEAN RUN)
C.12.1 Step 1 (Bragflo)
Code
Script

File Name
eval_bf_rl;tetb2o_mean_run.com

FileTvne
Script

CMSLibrarv
rhetb2o eval

Source
Modified C97 file

eval bf rhetb2o mean run master.com
eval bf rheth2o mean steo I .ino
bf rhetb2o r1 sl steoLlog

Scriot Innnt
output

rhetb2o eval
rhetb2o eval
rheth2o bfrlsv

Modified C97 file .
Modified C97 file
n/a

Pa96.exe
gm_bf_rhetb2o.inp

Executable
Input

mn

Built 1/31/1996
Input file provided by
JEBEAN, 1-25-01
n/a
n/a

Comments
Instance run Script. ( n ~
master Script used.) - .
Scriot Inout.

,.,._._
-r1.

--

~
--'1'-"<'<

Genmesh

inn

rhetb2o_gm

;

1m1

trm

bf rheth2o.cdb
bf rheth2o.db_g .

Outout
Outout

Not in CMS
Not in CMS

Ver 6.08
~
Copied for reproducib;ffl!!:
~

.

~

·z
.~

.

,I

:rnatset aa0900a.exe
ms_bf_rhetb2o_mean.inp

Executable
Input

ms

mn bf rheth2o.cdb
ms bf rheth2o.cdb

ms bf rhetb20.db2:

Inout
Output
Outout

orelbs aa0210a.exe
lbs 1 bf rheth2o.ino
lbsl bf rheth2o trn rl.out
lbsl bf rheth2o rl.out

LHS

PostLHS

Matset

Ver 9.00a

Not in CMS
rhetb2o ms
rhetb2o ms

Built 12/13/2000
Input file provided by
JEBEAN, 3-25-01
Intermediate file
n/a
n/a

Executable
Inout
Output
Output

lhs
rheth2o lhs
rheth2o lbs
rheth2o lbs

Built 1/23/2001
Provided by JEBEAN
n/a
n/a

Ver2.10a

lbs oa96.exe
lhsl bf rhetb2o trn rl.out
1hs2 bf rheth2o trn rl.out
lbs2 bf rhetb2o dbg r Lout

Executable
Inout
Output
Outout

lbs
rhetb2o lbs
rheth2o lbs
rheth2o lhs

Built 3/6/1996
n/a
n/a
n/a

Ver 2.41

oostlhs oa96.exe
ms bf rheth2o.cdb

Executable
Inout

lbs
.rhetb2o lhs

Built 2/7/1996
· Intermediate file

Ver4.07

rhetb2o ms

:..i

.If"~
·--

-

i

~
~·

..

~

Prelbs

•
•
•
•
l

sy - is used to indicate multiple scenarios, where y is 1 through 6.
vzzz- is used to indicate multiple vectors, where zz.z is 1 through 100.
txxxx - is used to indicate intrusion times., where .xxxx varies. A list is provided as needed.
d - U for upper or L for lower.
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C.12.2 Step 2 (Bragflo)
Code
Script

Prebrag

File Name
eval_bf_rhetcel_mean_run.com

File Tvoe
Script

CMSLibrarv
rheth2o_ eval

Source
Modified C97 file

eval bf rhetcel mean run master.com
_eval bf rhetcel mean step2.ino
bf rheth2o rl sl sten2Jog

Script Input

rheth2o eval
rheth2o eval
rheth2o bfrlsy

Modified C97 file
Modified C97 file
n/a

prebrag pa96.exe
bfl_rhetcel_sl_mean.inp aliz bf rheth2o r1 vzzz.cdb
bfl rheth2o r1 sy vzzz;dbg
bf2 rheth2o rl sv vzzz.inp

output
Executable
Input
Input
Output.
. Output

bf
rheth2o_bfrlsy
rheth2o alg
NotinCMS.
rheth2o b:frlsy

Built 2/6/1996
Input file provided by
JEBEAN, 3-25-01.
n/a
n/a
n/a

Comments
Instance run Script. (no ·
master Script used.)
11•~~.•~··
.,,._'t"iill,.,c,,,.
Script Input.
1
""'

1(,1~;,~;;;,;

·~·;·""\\
Ver 6.00

,~,'~;l
•111tJ~.iw:;$;>'""
·,m•~~,e

;i.:-;:'.~,,13,i'

ir~~t'
"~~§

:K;;;}J.
·;.,,_,");•[, ;
·,\-!',,,.'• ••'"•.

Bra!!flo

Executable
Input
Output
Output
Output
Output
Output

bf
rheth2o bfrlsy
NotinCMS
Not in CMS
NotinCMS
NotinCMS
Not in CMS

Built 5/8/1997
Intermediate file
n/a
n/a
n/a
n/a •·
n/a

Ver4.10

vzzz.inn
vzzz.out
vzzz.sum
vzzz.bin
vzzz.rot
vzzz.rin

postbrag pa96.exe
bf2 rheth2o rl sy vzzz.bin
alg bf rheth2o r 1.cdb
b:f3 rheth2o rl sy vzzz.cdb
bf3 rheth2o r 1 sy vzzz.dbg

Executable
Input
Input
Output
Output

bf
Not in CMS
rheth2o alg
rheth2o bfrlsy
NotinCMS

Built 2/6/1996
Intermediate file
Intermediate file
n/a
n/a

Ver4.00

bra!!flo pa97.exe
bf2 rheth2o. rl sy
bf2 rheth2o rl sv
bf2 rheth2o r1 sv
bf2 rheth2o rl sy
bf2 rheth.20 rl sv
bf2 rheth2o rl sy

I

r-~--··:~,
u?S'~;:)·.: i

.::..·~-,.~:\!i
,';:!: ;::,~,"?~:.,:..:

o;',:;,~.,-,,,,,•. i:

~>~:-:_·
~-JiJ.'ii.\"~~

.::, __ ,,,,,1;@)

Postbrag

•
•
•

•
1
I-~

sy- is used to indicate multiple scenarios, where y is 1 through 6.
vzzz - is used to indicate multiple vectors, where zzz is 1 through 100.
txxxx - is used to indicate intrusion times., where xxxx- varies. A list is provided as needed.
d - U for upper or L for lower.
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/~

,-,

u

0.1
NUTS
0.1.2 Tl
Code
Script

.
File Name
eval nut rhetou iso ti run.com
eval nut rhetou ti rl sv inas step 1 2.com
eval_nut_rhetpri_intl_ step 1_ 2.inp
eval_nut_rhetpu_ int3_step 1_2.inp
eval_nut_rhetpu_ int5_ step 1_2.inp
eval_nut_rhetpu_ int7_ step 1_ 2.inp
eval nut rhetpu int9 stepl 2.inp
nut rhetpu sen rlsyvzzz stepl.log

File Type
Script
Script
Script Input

CMS Library
rhetpu eval
rhetou eval
rhetpu_ eval

Log file

rhetpu nutr lsy

n/a

Script Log File

nuts Qa0205a.exe
alg st rhetpu rl sy vzzz.cdb
nut_ rhetpu_ intx_r 1_ sy.inp

Executable
Inout
Input

nuts
rhetou alg
rhetpu_nutr lsy

Built 10/12/2000·
Intermediate file
C97

Ver2.05a

bf2
bf3
nut
mit

Inout
Input
Output
Output

Analysis area
·Analysis area
rhetpu nutrlsy
Not in CMS

C97
C97
n/a
n/a

Source
Modified C97 file
Modified C97 files
Modified C97 files

Comments
Instance Script
Distribution Script S 1-SS
Script Input File

_

......"'""~
!l: l
-

ii -'!11;:i

,

.

!ll"""'-"~

llil!

~
~

ill:•

Olli
51'.
.'&?,

l!i
'!l

Nuts

c97 rl SY
c97 r1 sy
rhvtb intx
rhvtb intx

vzzz.inp
vzzz.cdb .
rl sv vzzz.cdb
rl sv vzzz out

'

Jntx, X = 1, 3, 5, 7, 9 \
copied from C97 files.
1.

Jntx, X = 1, 3~ 5, 7, 9
Jntx, X = 1, 3, 5, 7, 9

..

Algebracdb

•
•
•

I~

•

algebracdb pa96.exe
alg nut rhetou post sy.inp
nut rhetou intl r1 sv vzzz.cdb
alg nut rhetou nost intl r 1 sy vzzz.cdb
alg nut rhetpu post intl rl sy vzzz.dbg

Executable
Input
Input
Outout
Outout

_alg
rhetpu alg
Intermediate file
rhetpu alg
NotinCMS

sy - is used to indicate multiple scenarios, where y is 1 through 6.
vzzz - is used to indicate multiple vectors, where zzz is 1 through 100.
txxxx - is used to indicate intrusion times., where xxxx varies. A list is provided as needed.
d - U for upper or L for lower.
2

Built 1/31/1996
-C97
n/a
n/a
n/a

'i

Ver 2.35

i
i

i
'

.

~

-~

~

~

PANEL

D.2

D.2.2 Tl
Code
Script

File Name
eval panel rhetpu run.com
eval panel rhetpu run master.com
eval panel rhetpu ti.inn
panel rhetpu rlsvvzzz tnnnn.log

FileTvne
Script
Script
Script Innut
log file

CMS Library
rhetpu eval
rhetpu eval
rhetpu eval
rhettm panel

Source
Modified C97 file
Modified C97 file
Modified C97 file
n/a

Comments

algebracdb oa96.exe
bf3_ c97_rl _sy_vzzz.cdb

Executable
Input

alg
Analysis area

Built 1/31/1996
C97

"<71,;•>{!
Ver2.35
Accessed in the re'fe.ience

alg bf rhetpu tnnn.inp .
alg oanel rhetpu r 1 sv vzzz tnnn.cdb

Input
Outout

rhetpu alg
Not in CMS

.;~~:;;;

•~::;:;.Z,""'
~;..v,gp;~.:=ii,1

nmi= time intrusio~times.

S;,;,s;;;'J
Algebracdb

area

C97
Intermediate file

.::~(iie::

nnn= time intrusim.i;,t.i,m.es.
nnn= time intrusiofr~es.
··""'•"'••"lil

PANEL

<m

alg_st_r1_ sy_vzzz.cdb

Input

rhetpu_alg

C97

alg panel rhetpu r1 sV vzzz tnnn.cdb
panel rhetpu r1 sv vzzz .tnnn.cdb

Input
Output

rhetou alg
rhetpu oanel

Intermediate file
n/a

e;:J
"''~:,:;:;,.,.-

nnn= time intrusio:ri"limes.

f''~"F';;;;
"·

•
•
•
•

sy - is used to indicate multiple scenarios, where y is 1 through 6.
vzzz - is used to indicate multiple vectors, where zzz is 1 through 100.
txxxx - is used to indicate intrusion times., where x.u:x varies. A list is provided as needed.
d - U for upper or L for lower.
4

,~
~

D.3

Summarize

D.3.1 Summarize Nuts (S1 and 52-S5)
Code
Script

File Type
Script

C:MSLibrarv
rhetpu_ eval

Source
Modified C97 file

Script
Script Input

rhetpu eval
rhetpu_ eval

Modified C97 file
Modified C97 file

Output

rhetpu sum

n/a

summarize aa0220.exe
sum nut rhetou r1 sl.in-o
sum nut rhetpu rl sv tnnnn.inp y=2-5
alg_nut_rhetpu_post_iso_rl_sy-'-vzzz.cdb

Executable
In-out·
Input
Input

sum
rhetou sum
rhetpu sum
rhetpu_alg

Built 7/11/1997
Intermediate file
Intermediate file
Intermediate file

sum nut rhetou rlsv.tbl
sum nut rhefpu r1 · sy.log
sum nut rhetou r 1 sv err.log

Output
Output
Outout

rhetou sum
Not in CMS
Not in CMS

n/a
n/a
n/a

File Name
eval_sum_nut...;rhetpu_ run.com
eval sum nut rhetou run master.com
eval_sum_nut_rhetpu_sl.inp
eval sum nut rhetou s2 sS .inp , ·
. sum nut rhetpu rlsy tnnnn.log

Summarize

Comments
""""'"""'
Instance run Script (ncz
Script Input used).
---~
I ;
Distnbution Script
Script Inputs for S 1 !" 1~
and all S2 - S5 runs ~ ~
Script run log.
~
Ver2.20

---~

--

.

Referenced from the ~
analysis area by. tlle ~
. : ~
Input file.
;'

...

·;:~
~
~

-~

•

•
•
•

00

sy - is used to indicate multiple scenarios, where y is 1 through 6.
vzzz - is used to indicate multiple vectors, where Z'ZZ is 1 through 100.
txxxx - is used to indicate intrusion times., where ;o::;q. varies. A list is provided as needed.
d - U for upper or L for lower.
6

.

~

,,-~

0.4

CCDFGF

D.4.1 Step 1 (preCCDFGF)
Code
Script

File Name
eval_ ccgf_rhetpu_ run.com

File Type
Script

CMSLibrarv
rhetpu_ eval

Source
Modified C97 file

eval cctl rhetou sten Lino
ccgf rhetpu rl steol.log
ccdfaf rhetpu oav5 nooic.sdb
ccirr rhetou rl stenl.lo!!

Scrint Innut
Outout
Inout
Outout

rhetou
rhetou
rhetou
rhetou

Modified C97 file
Modified C97 file
C97
n/a

eval
ccgf
cc12:f
sum

Comments
Instance run Script (no
master Scriot used.
Script Input;:";'!
Script run 1~:~1

·'""lf<'11
-:,":,,"'in'iffei;,,,;,
,;i\):::,'::!\i:~~
-::,,,1;,,...;,:-,.,..,....

Preccdfgf

•
•
•
•
~
-

("\

ccdfgf rhetou.exe
ccif misc nre rhetou.inn
ccdfgf rhetou oav5 nopic.sdb
cci?f rhetpu ch tru.dat
cctl rhetou ht frac.dat
sum st rhetou r1 sl.tbl
sum st rhetpu rl s2.tbl
sum nut rhetou r1 sl.tbl
sum nut rhetpu r1 s2 tlOO:tbl
sum nut rhetpu r1 s2 t350.tbl
sum nut rhetou·r1 s3 tl000;tbl
sum nut rhetou rl s3 t3000.tbl
sum nut rhetpu r1 s3 t5000.tbl
sum nut rhetou r1 s3 t7000.tbl
sum nut rhetou rl s3 t9000.tbl
sum nut rhetou r1 s4 tl00.tbl
sum nut rhetou r1 s4 t350.tbl ·
sum nut rhetou r1 s5 tl000.tbl
sum nut rhetpu rl s5 t3000.tbl
sum nut rhetou r1 s5 t5000.tbl
sum nut rhetou.rl s5 t7000.tbl
sum nut rhetou r1 •s5 t9000.tbl
sum oanel cca con rl sl.tbl

Executable
Inout
Input
Input
Innut
Input
Input
Tnnut
Input
Inout
Inout
Innut
Innut
Inout
Inout
Input
Input
Tnnut

rnorit
Inout
· Input
Inout
Inout.

ccgf
rhetou
rhetnu
rhetou
rhetou
rhetou
rhetou
rhetou
rhetou
rhetou
rhetou
rhetpu
rhetou
rhetou
rhetou
rhetou
rhetpu
rhetou
rhetou
rhetou
rhetou
rhetou
rhetou

ccd
cc2:f
cclrf
ccirr
sum
sum
sum
sum
sum
sum
sum
sum
sum
sum
sum
sum
sum
sum
sum
sum
sum
sum

sy - is used to indicate multiple scenarios, where y is I through 6.
vzzz - is used to indicate multiple vectors, where zzz is 1 through 100.
txxxx - is used to indicate intrusion times., where xxxx .varies. A list is provided as needed.
d - U for upper or L for lower;
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Built 11/23/00
C97
C97
C97
C97
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file

Ver 4. 03 ,,-,.JL,,!;
s::c;,:;~

~;;,,~

·:i!:~

:j

;m;:d
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~~;,,:;:
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::;;;;;~
_,,..,.,,..~#"'
~~~;_i!;l.~,,-:1
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D.4.2 Step 2 (CCDFGF)
Code
Script

File Name
eval_ccgf_rhetpu_run.com

File Type
Script

CMSLibrarv
rhetpu_ eval

Source
Modified C97 files

eval ccl!f rhetpu step2.inp
ccgf rhetou rl step2.log
sum panel con rhetou rlsl step2.log

Scriot Inout
Output
Output

rhetpu eval
rhetpu ccgf
sum

Modified C97 files
n/a
n/a

prelhs aa0224.exe
lhsl ccgf rhetpu rl.inp
lhs 1 ccgf rhetpu trn r1 sy.out
lhsl ccgf rhetpu r1 sv.out

Executable
Input
Output
Output

lbs
rhetou lhs
NotinCMS
Not in CMS

Built 8/29/2000
C97
Intermediate file
n/a

Comments
Instance run Script. (no
master Script used).
Script Input. ~
Script run log.~
~
~
~

PreLHS

Ver2.24

::Jl.."1!
~
~·

~

::.:._ijj
.
LHS

lhs oa96.exe
lhs 1 ccgf rhetpu trn r1 sv.out
lhs2 ccgf rhetpu trn r 1 sy.out
lhs2 ccgf rhetpu dbg r1 sy.out

Executable
Input
Output
Output

lhs
Not in CMS
rhetpu lhs
Not in CMS

Built 3/6/1996
Intermediate file
n/a
n/a

Ver 2.41

!

.,

'

~ ;

.~

"="-· ..

~:;.;r,--i,zl;:

i

~~i
•-l

, . - · .,

CCDFGF
(Pass 1)

CCDFGF
(Pass 2)

ccdfgf_rhetpu.exe
ccgf misc rhetpu Linp
cc!lf rhetpu node3 .inp
ccgf rhetpu inv5.inp ·
ccgf rhetpu region.inp
ccdfgf rhetpu.sdb
ccdfgf reltab r l.dat
ccgf ccdfaf rhetpu r1 Lout
ccgf rhetpu r 1 Lout
ccdfgf_rhetpu.exe
ccgf misc rhetpu 2.inp
ccgf rhetpu node3.inn

•
•
•
•

....a

Executable
Input
Input
Input
Input
· Input
Input

ccgf

Built 11/23/00
..

Output
Executable

rhetpu
rhetpu
rhetpu
rhetpu
rhetpu
rhetpu
rhetpu
rhetpu
ccgf

Input
Innut

rhetou ccgf
rhetpu ccgf

. Output

cc_gf
ccgf
ccgf
ccgf
ccgf
ccgf
ccgf
ccgf

sy- is used to indicate mtiltiple scenarios, where y is 1 through 6,
vzz.z- is used to indicate mtiltiple vectors, where zzz is 1 through 100.
txxxx - is used to indicate intrusion times., where xxxx varies. A list is provided as needed.
d - U for upper or L for lower•
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Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
Intermediate file
n/a
n/a
Built 11/23/00
C97
C97

Ver4.03

~;

-·
~

I _,,.,

~

Ver4.03

.

... -

..

-.

~-----

D.5

CCDFSUM
Code
Script

File Name
eval_ccdfsum_rhetpu_nm.com

File Type
Script

CMS Library
rhetpu_ eval

Source
Modified C97 file

eval ccdfsum rhetpu rl.inp
eval ccdfsum rhetpu.inp
ccgfsum rhetpu rl.log

Script Inout
Script Input
Output

rhetpu eval
rhetpu eval
rhetpu ccgf

Modified C97 files
Modified C97 file
n/a

ccdfsum Qa0201.exe
ccgf rhetpu r 1 Lout
cctl ccdfgf rhetpu r1 Lout
ccd ccdfsum rhetpu 1.inp
ccefsum rhetou 1 rl.plt

Executable
Input
Input
Input
Output

ccgf
rhetpu
rhetpu
rhetpu
rhetpu

Built 9/26/1997
Intermediate file
Intermediate file
C97
n/a

Executable
Inout
Input
Ou.tout
Output

ccgf
rhetou ccgf
rhetpu ccgf
Not in CMS
rhetpu cc!!f

Comments
Instance nm Script. (no
master Script used.)
Script Input.
Script Inout.
ScriofPMlog.

~1~;,~

CCDFSUM
(PLT 1)

ccgf
ccgf
ccd
ccgf

Ver 2.0f¾i•':C'A
;tii~;.;:.,~(::t:r
~!!;Tf/Wc~~;

,l,J!
i;;;,2":::;({

"

~';'1

CCDFSUM
(Adobe 1)

CCDFSUM
(PLT 2)

CCDFSUM
(Adobe2)

•

•

•
•
_C)

ccdfsum qa020 l.exe
ccd rhetpu r1 Lout
ccgf ccdfsum rhetpu 1.inp
ccgfsum rhetpu r1 1.pi
ccgfsum rhetou 1 rl.pi *

Built 9/26/1997
Intermediate file
C97
n/a

Ver 2.01:''i!.:;'fm,

;~-

\tr;,5G:l¥,:!;.%:'.:'i

-.8"1';;~~

* - pi

1 m,~29.

Executable
Input
Input
Input
Output

rhetou CC!IT
rhetou ccgf
· rhetou ccgf
rhetpu ccgf

Built 9/26/1997
Intermediate file
Inteimediate file
C97
n/a

Ver 2.01 _..,.,,_,._
1~~J~l.

ccdfsum qa0201.exe
cc_gf rhetpu rl 2.out
ccgf ccdfsum rhetpu 2.inp
ccgfsum rhetpu rl 2.pi

Executable
Input
Input
Output

ccd
rhetpu ccgf
rhetpu ccgf
Not in CMS

Built9/26/1997
Intermediate file
C97
n/a

Ver 2.01

sy - is used to indicate multiple scenarios, where y is 1 through 6.
vz:z:z. - is used to indicate multiple vectors, where zzz is 1 through 100.
txxxx - is used to indicate intrusion times., where xx.u varies. A list is provided as needed.
d - U for upper or L for lower.
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ccdfsum aa0201.exe
ccgf rhetpu rl 2.out
ccgf ccdfaf rhetpu r1 2.out
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Re-Evaluation of Microbial Gas
Long-Term WIPP--Performance'
Y. Wang, L. H. Brush, H. Gao, and J. S. Stein
Sandia National Laboratories, MS 1395
4100 National Parks Hwy.
Carlsbad, NM 88220

ABSTRACT

(

A sensitivity analysis for the U.S. Department of Energy's (DOE's) Waste Isolation Pilot Plant
(WIPP) Compliance Certification Application (CCA) has shown that microbial gas generation
rates are among the most important parameters for the long~terin performance-assessment (PA)
of the WIPP. Because of this, the DOE decided to continue studies of microbial gas generation
at Brookhaven National Laboratory (BNL) and Sandia National Laboratories (SNL) after
submission of the CCA. The objective of these ongoing studies is to reduce the uncertainties
associated with microbial gas generation rates used in thy CCA. Based on new data obtained
from the long-term experiments at BNL, we have re-evaluated the parameter values for both
inundated and humid microbial gas generation: The long-term experimental results necessitate
significant reductions in both the inundated and humid rates. The following rates are proposed
for WIPP PA calculations beyond those associated with the first recertification of the WIPP:

Inundated rate for degradation of cellulosics,
plastics, and rubbers (CPR) (moles C/kg/year)
Humid rate for degradation of cellulosics,
plastics, and rubbers (CPR) (moles C/kg/year)

CCA

Updated rates_

0.01 -0.3

0.0029-0.021

0.0-0.04

0.0-0.022

The humid rate would be sampled according to the following procedure to ensure that the humid
rate is always less than the inundated rate:

1. Sample an inundated rate (R1) over [0.0029, 0.021].
2. Sample a humid rate over [O, min (R 1, upper limit of humid rate)].
The BNL experimental results display two distinct gas-generation rates: a transient, rapid rate
during the first 500 days, followed by a much longer phase of significantly slower gas
generation. We have demonstrated that the amount of gas produced during the initial, transient
phase is negligible from the standpoint of the long-term PA. Therefore, the rates from the longterm phase of the experiments would be appropriate for the entire 10,000-year period of
performance of the WIPP. -

1

mole C/kg cellulose /year under humid conditions. The maximum inun
from the transient (approximately 500-day) phase of the CO2 production
nitrate-amended, anaerobic experiments,---while themaximum humid rate was:.
the two data points at 6 days and 415 days, averaged over both nutrient-rune .
inoculated-only, anaerobic samples. The CCA assumed that CO2 generated b§. ifn .
reactions would be removed by MgO carbonation (Wang and Brush, 1996b).
· · ., .-;·,,

c ...

'·'

In 1997 the EPA required the DOE to perform a Performance Assessment Verificatio~'•t~Jf ·
(PAVT) to evaluate and verify the results ofDOE's CCA PA calculations. For the microbial ga~
generation rates, EPA concurred that the parameter values used in the CCA were appropriate for
long-term WIPP PA, and did not change the values of GRATMICI and GRATMICH for the
PAVT.
ANALYSIS FOR THE BRINE-INUNDATED RATE

Role of Nitrate and Relevant Degradation Pathway

(

The results of headspace gas analyses for anaerobic, brine-inundated samples are shown in
Figure 1. The amount of CO2 accumulated in nitrate-amended samples was systematically
higher than that in samples without excess nitrate amendment, demonstrating the dependence of
cellulose biodegradation on the availability of electron acceptors and nutrients (Francis et al.,
1997; Wang and Brush, 1996a). Microbes use nitrate both as an electron acceptor and as a
nutrient for biomass synthesis. Nutrient-amended samples initially contained 250 µmoles of
nitrate/g cellulose (equivalent to NO3-/C ::::; 0.007), while nutrient-amended samples plus excess
nitrate contained 1240 µmoles of nitrate/g cellulose (equivalent to NO3-/C::::; 0.033) (Francis and
Gillow, 1994, p.61).
· Based on the Transuranic Baseline Inventory Report (U.S. DOE, 1996), the wastes to be
emplaced in the WIPP contain 2.85 x 107 kg oftotal equivalent cellulose materials (or l.05 x 109
moles of C 1) and 1.6 x 106 kg (or 2.6 x 107 moles ofNO3) of nitrate (DOE/CAO, 1996,.p. B6-1;
Wang and Brush, 1996, p.14). Therefore, the average molar ratio of NO 3- to organic C in the
waste will be 0.025, somewhat less than in the BNL samples amended with excess nitrate.
Therefore, in terms of the enhancement of biodegradation by nitrate, the measurements on
nitrate-amended samples provide an upper bound for the microbial gas generation rate in actual
wastes. On the other hand, also based on the waste inventory estimates, denitrification only
accounts for 1.25 x 2.6 x 107/9.84 x 108 = ~3.3%2 of total organic C ·degradation in the
repository, and the rest of the degradation will proceed in a nitrate-depleted environment.
Therefore, for a long-term PA, th~ samples without excess nitrate amendment would be more
representative of actual repository conditions, and the rates derived from these samples will be
much lower. With no further experimental data available, to be conservativ~, we still use the

(

1
2

2.85 x 10 7 kg x 1000 g/kg /162 {g/mole) x 6 moles C/mole of cellulose = 1.05 x l 0 9 moles C.
The factor of 1.25 is the stoichiometric ratio of C:N in Equation (I).

3

(

(

There are two possible reasons for the slow CO2 accumulation in the lo~
experiments: ( 1) changes in microbial communities and metabolic· reach
-nitrate depletion and (2) depletion of labile constituents ·of the substrate. The s
imply that nitrate concentrations in the samples significantly decreased or became
after 885 days of incubation (Francis et al., 1997, Table 15). The depletion of nitrate wo
the biodegradation reaction to less energetic pathways such as fermentation, sulfate reduc r
and methanogenesis. Microbes use nitrate both as an electron acceptor and as a nutrient for the·
synthesis of biomass synthesis. Many natural biological systems are actually limited by the
availability of nitrogen (Schlesinger, 1997), which is consistent with the observed correlation
between nitrate depletion and rate reduction in the experiments. However, the depletion of
nitrate is probably not the only factor responsible for the observed rate decrease during the
experiments, because, in the samples amended with excess nitrate, a significant level of nitrate
was still detected at 850 days (Francis et al., 1997, Table 15), much later than the initiation of the
slow gas generation phase. Biodegradability of the labile fraction of the substrate could be
another factor causing the decrease in gas generation rates. Natural cellulosics contain 10 to
40% amorphous materials that are more labile for biodegradation (Leschine, 1995; Xu, 2001).
Thus, the transition of CO2 generation from the transient tp ·the long-term phase could also be
partly due to the depletion of a labile fraction of the cellulosic materials in the samples.
Due to the lack of long-term data at the time of the CCA PA calculations, the maximum
inundated rate was derived from the transient part of the CO2 accumulation curve for nitrate.,
amended experiments (Figure 2). However, as more data became available, it became apparent
that the rates established for the CCA are overly conservative because they ignore the long-term
phase of the CO2 accumulation. curve, which actually accounts for most of long-term·
biodegradation (see below), and would result in a much lower gas generation rate. The new rate
derived for the long-term experimental data provides a more realistic evaluation.

5

(

the transient phase gas generation is estimated to be 0.26 atm5, w)te.
pressure of atmospheric oxygen (02) (see Richardson and McSwe~,,.,,:.
- -·corrosion of steel, aerobic microbial activity -(which-consumes 0 2), and ot
will readily compensate for this very slight increase in the initial pressure by c
the air trapped in the repository at the time of filling and sealing. Therefore, the c
the initial gas generation phase will be negligible, and the appropriate rates for longp A calculations should be derived from the experimental data from the long-term phas
accumulation curves.
·

Updated Inundated Microbial Gas-Generation Rates.

The upper limit of the inundated rate is constrained by fitting a straight line to the experimental
data from the long-term phase of the CO2 accumulation curve for nitrated amended samples
(Figure 2). From the slope of the line, the microbial degradation rate is established as 0.0319 ±
0.0052 µmoles/g/day with a confidence level of 95% (Figure 2). Corrected for dissolved CO2
(Wang and Brush, 1996a, p. 12), the upper limit for immdated microbial degradation rate ·is
(0.0319 + 0.0052) x 1.56 = 0.0579 µmoles C/g/day6, or 0.021 moles C/kg/year.

(

Similarly, the minimum rate for inundated microbial degradation is established by fitting a
straight line to the experimental data from the long-term part of the CO 2 accumulation curve for
the samples with no nutrients or excess nitrate (Figure 3). From the slope of the line, the
microbial degradation rate .is established as 0.0062 ± 0.00114 µmoles/g/day, with a confidence
level of 95% (Figure 3). Corrected for dissolved CO2, the minim1;1m rate for inundated microbial
degradation is (0.0062 - 0.00114) X: 1.56 = 0.00789 µmoles C/g/day7, or 0.0029 moles C/kg/year.

P=nRTN= 4 x l 06 moles x 0.000082 m3atm/mol/K *298.15 K/370,000 m3 = 0.26 atm.
The factor of l.56 is for the correction of CO 2 dissolution in the brine in the inundated samples (Wang ~rid Brush,
1996a, pp.12). This correction does not apply to humid samples, in which the volume of brine is negligible.
7
The correction factor for CO 2 dissolution is 1.56 (Wang and Brush, 1996a, pp.12).
5
6

7

(

humid conditions. It should be noted that the emplacement o{ Mg
,,
significantly reduce the water vapor pressure in the repository by hydrationre~cti

The water activity (aw) buffered by this reaction is calculated to be 10-6.3 atm, "!Ja
thermodynamic data from Robie et al. (1978). T\1e actual water activity in the repository,
will ultimately be controlled by the relative rates of both brine inflow and MgO hydration, w
thus be much lower than that established by WIPP brines, about 0.7 (Brush, 1990). An
abundance of laboratory and field data imply that the minimum water activity required by
microorganisms in soils is about 0.6, below which microbial activities are significantly inhibited
(Kral and Cousin, 1981; Donnelly et al., 1990; Nizovtseva et al., 1995; Barros et al., 1995; Stark
and Firestone, 1995; Cattaneo et al., 1997).
Anaerobic, inoculated humid samples a:re used to determine the upper limit for the humid rate,
because of their relatively high CO2 production. Using a similar procedure for constraining
inundated rates, the maximum microbial degradation rate under humid conditions will be (0.0335
+ 0.028) = µmoles C/g/day, or 0.0224 moles C/kg/year. As in the. CCA, the minimum humid
rate is set to Omoles C/kg/year.

(
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Figure 5. CO2 production in anaerobic humid samples without amended nutrients. ,The solid red
line is a least-squares fit to the. data points corresponding to the slow gas generation
phase. The dashed lines define a confidence interval for the fitting line with a
confidence level of 95% (i.e.,± 2cr). · The same confidence level is also applied to the
estimated long-term rate. All data are from Gillow and Francis (2001b, Table 12).

CONCLUSIONS

Additional experimental data obtained since the CCA were used to re-evaluate the microbial gas
generation rates for WIPP long-term performance assessments. This re-evaluation has resulted
in a significant reduction in both inundated and humid rates. We propose to use the following
rates for WIPP PA calculations beyond those associated with the first recertification of the
WIPP:

Inundated rate for cellulose degradation (moles C/kg/year)

CCA

Updated rates

0.01 -0.3

0.0029-0.021

The humid rate will be sampled according to the following procedure:
3. Sample an inundated rate (R1) over [0.0029, 0.021].
4. Sample a humid rate over [O, min (R1, upper limit of humid rate)].

(

As in the CCA, all of the tates are assumed to distribute uniformly over the specified ranges,
similar to the CCA.
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3.1 Re-Evaluation of Microbial Gas Gen.n under Expected
Waste Isolation Pilot Plant C~ions1
. Data Summary and Progress Report (Febniary ~ y 15, 2002)
.• ·- - ,
July 1~, 2002
~
J.B. Gillow and A. J. Francis
Environmental Sciences Department,
Brookhaven National Laboratory
Upton, NY USA 11973
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Abstract
Gas generation from the microbial degradation of the_ organic constituents of
transuranic waste under conditions expected in the WIPP repository is being investigated
at Brookhaven National Laboratory (BNL). This report summarizes progress from the
period February 1 - July 15, 2002. During this period, we analyzed total gas and carbon
dioxide (CO2) proauction in initially aerobic and anaerobic humid samples at 3334 and
2945 days incubation (9.1 and 8.1 years), respectively. Carbon dioxide production in
unamended inocuJated and amended inoculated samples, initially aerobic and anaerobic,
without bentonite, has leveled off, consistent with analyses over the past two years.
Initially aerobic, unamended inoculated samples with bentonite continue to produce CO 2,
from 244 ± 180 µ,moles CO 2 g 1 cellulose at 3009 days to 300 ± 228 µ,moles CO 2 g 1
cellulose at 3334 days (0.17 µ,mol CO2 g- 1 cellulose daf 1 for the last 325 days); an
increase in the rate of CO 2 production has been continuing in these samples since ·
804 days incubation. This treatment shows the stimulatory effect of bentonite on
biodegradation of cellulose under humid conditions. Methane (C!Li) was analyzed in
anaerobic humid samples and was below the minimum detectable amount (0.1 nmol mr 1)
in all treatments except those containing bentonite. Unamended inoculated samples with
bentonite produced 25.5 ± 1.2 nmol Cll,i g- 1 cellulose at 2653 days (7 .3 years) incubation
and amended inoculated samples produced 32.6 ± 9.3 nmol Cll,i g- 1 cellulose. This
finding verifies the presence of viable methanogenic bacteria in the humid samples. The
extent of biodegradability of plastic and rubber materials, both unirradiated and
irradiated, under WIPP-repository relevant conditions are being evaluated. The results
for C!Li analyses at 3070 days (8.4 years) incubation for polyethylene, polyvinylchloride,
and neoprene and 2926 (8 years) for unleaded hypalon are summarized. Over a period of
2230 days incubation (6.1 years since CRi was last analyzed) the concentration of CRi in
almost all samples did not increase but remained nearly equal to that measured at
840 days incubation. The exception to this was the unirradiated polyethylene, which
increased from 2.14 ± 1.52 µ,mol sample-I at 840 days incubation to 2.50 ± 0.26 µ,mol
1

This work is covered by WES #1.3.5.4.1.1

Brookhaven National Laboratory Progress Report: Gas Generation Project 2/1 - 7/15/02
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Table A. Status 6f Microbial Gas Generation Experim~ ~t BNL
·,·.

Most Recent Analyses
(DaysNears)

Long-Term Inundated
·,•
Cellulose

1/29/92

3462 / 9.5
aqueous meta~olite analysis:
3561 / 9.9

Initially ·;,
Aerobic
Humid Cellulose

4/7/93

3009 I 8.2

3334 / 9.l

Humid

5/4/94

2616/7.2

2945 I 8.1
(methane at 2653 / 7 .3)

Inundated PE, PVC,
and Neoprene

3/9/93

2612/7.2

(methane at 3070 / 8.4)
(CO 2 planned for FY02)

Inundated Hypalon

8/3/93

2464 I 6.8

(methane at 2926 / 8.0)

A,:faerobic
Cellulose

-(CO 2 analysis planned for FY02)

Research performed during this reporting period was conducted according to
procedures specified by Francis et al. (2001) under contract AT-8739. Note that the
SNL-approved BNL QA Program remained in effect during this reporting period, and is
effectively implemented to date. During this period (February 1 - July 15, 2002) the
following tasks ·were completed:
1.

2.

I
I
I
I
I
I

Start Date

Experiment

I~

3.
4.

. 5.

Total gas, CO2, and C!Li analysis of samples from the initially aerobic and
anaerobic humid cellulose biodegradation experiment.
Methane analysis of samples from the plastic and rubber biodegradation.
experiment.
Experiments were started that will quantify gas generation due to microbial
activity under conditions of MgO-constrained H20 activity.
A planning meeting was held at Sandia Carlsbad on April 3, 2002, to discuss the
status of ongoing studies and plans for this fiscal year. This meeting was attended
by A.J. Francis and Jeff Gillow, BNL, and Yifeng Wang and Laurence Brush,
SNL.
More complete details of the progress made during this reporting period are
provided below.

QUALITY ASSURANCE PROGRAM

The program was approved by the SNL QA Team Lead on February 23, 200J and
remains in effect.

f
I

3.1 - 3
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Anaerobic Treatments

I
I
I
I
I

T~tal gas. produced in a~aerobi,~ hu~dsamples is ~resented i n ~
s 6.and 7; the
amended mooulated samples without bentomte showed an mcrease of 1.
gas
sample- 1 (Table 6) and the unamended inoculated samples with bentonite s
d an
1
increase of 1;04 ml gas sample- ; there was no increase in total gas in the othitments
at 2945 day~. Carbon dioxide production has not increased at 2945 days in s
·
without benfonite and similar to initially aerobic samples continues to level off
Sample:, with bentonite have also leveled in terms of CO2 production (Table 9).
correcting for gas production in the absence of cellulose (Table 10), the unamende ~
inoculated samples without bentonite showed 115 ± 20 µ,mol CO2 g- 1 cellulose at
·
2945 days and amended inoculated samples showed 21.9 ± 3.3 µ,mol CO2 g- 1 cellulose.
Unamended inoculated samples with bentonite showed 541 ± 135 µ,mol CO 2 f 1 cellulose
at 2945 days and amended inoculated samples showed 618 ± 125 µmol CO 2 g- 1 cellulose.
This is a decrease of 20, 4.9, 50, and 55 µ,moles CO2, respectively, over 329 days since
the last analysis. It is important to note that samples that show a larger deviation from the
mean generally show evidence of microbial activity (trending toward positive gas
production). The larger spread in the data is indicative of microbial processes that may
be occurring at slightly different rates in the active samples due to differences in overall
microbial population or metabolic capability. Samples with a smaller variation in values
between triplicate bottles have generally ceased to show additional microbial gas
production.

18).

ANALYSIS OF METHANE IN ANAEROBIC HUMID SAMPLES

I
I
I
I
I

Methanogenesis is a potential gas-consuming microbial process that may occur
under repository conditions. In addition, methanogenic bacteria are extremely sensitive
to changes in pH, Eh, the presence of oxygen (02), and have seldom been found to
metabolize complex organic substrates under hypersaline conditions (Oren, 1999). The
entire set of samples from the anaerobic humid cellulose biodegradation experiment was
analyzed for the presence of methane at 2653 days (7.3 years) incubation. Methane was
analyzed by gas chromatography using flame ionization detection and a set of National
Institute of Standards and Technology-traceable calibration gases .ranging in
concentration from 5 to 100 ppm. Methane was detected in unamended inoculated
· samples with bentonite and amended inoculated samples with bentonite, but was below
detectable (<0.1 nmol mr1) in.all other samples. Table B summarizes the results of this
analysis.
Table B. Methane Analysis of Anaerobic Humid Samples at 2653 Days Incubation
Sample

Methane (nmol g- 1 cellulose)

Unamended inoculated+ bentonite

25.5 ± 1.2

Amended inoculated + bentonite

32.6 ± 9.3

3.1 - 5
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Table C. Analysis of Methane in Samples Containin~-tic and Rubber
Mat~:rials. Nd= Not Detected.
E>"'~
1
. -.-- '.'

, '_''::.'

- .

T=840 days

Anaerob~;'.~ea~ent

1Ticubation Ti:%
·

~70 days

_ Methane (µmo! sample-~
~

SampieS' without polymer
(no ifr;\Jlation)Unamended

0.91 ± 0.14

0.99 ± 0 . ~

Amended

4.03 ± 0.17

3.65 ± 0.11

0.85

0.53

2.14 ± 1.52

2.50 ± 0.26

1.01

0.72

4.13 ±0.02

3.04 ± 0.11

1.02

0.70

4.29 ± 0.13

1.73 ± 1.20

1.27

1.00

4.88 ± 0.11

3.50 ± 0.37

nd

nd

Amended

nd

0.004 ± 0.004

Unamended

nd

0.01

0.03 ±0.02

0.04 ±0.04

0.03

0.02

4.03 ± 0.22

2.64 ± 0.34

nd

0.01

3.87 ± 0.23

3.05 ± 0.14

nd

2.79

4.91 ± 0.04

3.71 ± 0.01

Polyethylene
Unin-adiated -

Unamended
Amended

Lower-Dose-

Unamended
Amended

High-Dose -

Unamended
Amended

Polyvinylchloride
Unirradiated - Unamended
Amended
Lower-Dose-Unamended

High-Dose-

Amended
Neoprene
Unin-adiated - Unamended
Amended
Lower-Dose-

Unamended
Amended

High-Dose -

Unamended
Amended

3.1 -7
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experiment procedure·has been prepared that tests microbial activi
MgO-constrained_ water activity conditions. In order to obtain releva
data rapidly anc(accurately, the following was used: -(1) a "dry" inocu
labeled substrate (for metabolism and growth); (3) extremely sensitive te
capturing and.quantifying microbially produced CO2 (alkaline trapping an
scintillation counting). The experiment is described ~riefly.

lnoculum Preparation

The facultative anaerobe Halomonas sp. (WIPP-lA) was grown in the following
media for 48 hours:
WDnMedium
Sodium succinate
Potassium nitrate
Potassium phosphate monobasic
Yeast extract
Sodium chloride
pH
Filter sterilized

(g L-1)
5

1
0.25
0.25
200
6.8-7.0
0.45µm

The optical density (o.d.) of the culture at 48 hours was 0.8 (measured at 600 nm).
The culture was centrifuged at 5,000 xg for 20 minutes, the supernatant decanted, and
resuspended in sterile WDn medium diluted 1-4 and centrifuged again at 5,000 xg for
20 minutes. The supernatant was decanted and the cell pellet was resuspended in 20 ml
of sterile WDn medium to prepare the inoculum. The o.d. of the inoculum was measured
(1.0) and 1.0 ml was preserved with formalin (10% v/v) for direct counting by
microscopy. The sample was split into two 10-ml aliquots and air-dried for 1-week
followed by final drying in an oven at 30°C.

Sample Preparation

Glass serum bottles (60 ml) were acid washed (10% HCl), rinsed with DI water,
· autoclaved at 120°C, 20 psi, and air-dried at 80°C overnight. Once dried, 2 ml of WDn
medium was added to each of 24 bottles. To six bottles, 40 ml of medium was added.
Radiolabelled succinic acid, obtained from PerkinElmer Life Sciences, was added to each
.of the bottles. Exactly 5 µ1 of a 3.7 MBq mr 1 1,4-14C-succinic acid solution was pipetted
into each bottle for a total of 1.1 x 106 dpm of 14C in each. Sample bottles containing
.
2 ml of solution were placed in a desiccator along with a 20 ml sterile glass vial
containing 10 ml of 0.5 N NaOH to trap, and quantify, any 14C-CO 2 evolved during
drying. Samples remained in the desiccator for seven days during which time 14C-CO2
was not evolved, followed by final drying in an oven at 30°C until dry at which time
12 bottles received air-dried inoculum (OJ g inoculum bottle- 1). Tubes (13 x 120 mm,
glass, sterile) of saturated salt solutions were added to the bottles in order to maintain the
relative humidity at a desired level. An additional 12 bottles received the WDn nutrient

3.1 - 9
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ONGOING WORK

~

..· , ,

- '

•
•

~

A draft .manuscript,. planned for submittal-to a peer-revieweial, has been
prepared that details gas production due to cellulose biodegra · n under
hypersaline conditions; this is currently undergoing review an ~ o n at SNL and
BNL.
~~
The experiment to examine microbial wowth and gas production
conditions
of MgO-constrained water activity is underway and analyses contin

Q

~

FUTUR~WORK

•
•
•

•
•

Total gas, CO2, and CRi will be analyzed in samples prepared to examine gas
generation due biodegradation of cellulose under inundated conditions.
Total gas and CO2 will be analyzed in samples containing plastic and rubber
materials.
Material characterization techniques including infrared and x-ray spectroscopy will
be used to assess the extent of biopolymer degradation due to microbial activity in
samples containing cellulose and plastic and rubber materials thus providing an
assessment of polymer crystallinity and its relation to the extent and rate of gas
generation
A manuscript concerned with methanogenesis under hypersaline con9itions will be
prepared for submittal to a peer-reviewed journal.
A manuscript detailing the effect of bentonite on microbial activity will be prepared
for submittal to a peer-reviewed journal.
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Table 1. Total Volume of Gas Produced in Initially Aerobic Humid Treatments (without bentonite)

Treatments (without bentonite)
6

120

317

±

0.09

-0.22
-2.27
-2.36 ± 0.04

0.28
-0.68
-0.21 ± 0.07

6.87 ± 0.11
7.50 ± 0.33
6.98 ± 0.18
7.39 ± 0.11

-0.03 ± 1.85
-0.31 ± 1.62
-0.03 ± 1,68
-0.21 ± 1.57

-0.41
0.19
-0.23
-0.02

6.45 ± 0.11
7.03 ± 0.07

-2.08
-1.92 ± 0.11
3.12

------

Control
Empty bottle
Blank (tube+brine only)
No cellulose (salt/ inoculum/ tube+brine)

Carbon Source: Cellulose Only
Unamended uninoculated
Unamended inoculated.
Amended unlnoculated
Amended inoculated

Carbon Source: Cellulose + Glucose
Amended uninoculated
Amended inoculated
Amended uninoculated (RG salt)

Carbon Source: Cellulose + Succinate
Amended uninoculated (w/ acetylene)
Amended uninoculated (w/o acetylene)
Amended inoculated (w/ acetylene)
Amended inoculated (w/o acetylene)

Volume of Gas Produced (ml/samele)
Incubation Time {Days)
399
593

7.15
5.74
6.23

NA

19.5
5.15
12.9
5.88

NA
-2.08

NA
-2.29

±
±
±
±

0.09
0.33
0.10
0.18

1.08
0.14
0.73 ± 0.07

-0.20
-0.61
-0.29
-0.39

±
±
±
±

0.14
0.25
0.13
0.07

1.19
0.52
0.23 ± 0.04

0.12
0.31
0.20
0.13

±
±
±
±

0.03
0.05
0.10
0.17

0.75 ± 0.00
0.79 ± 0.33
1.99 ± 1.90

-0.06 ± 0.21
0.35 ± 0.23
-0.80 ± 0.11

0.02 ± 0.14
0.15 ± 0.04
-0.34 ± 0.33

0.64
0.98
1.17
1.27

-0.10
-0.37
0.35
0.05

1.66
-0.08
-0.34
0.17

RG salt = reagent grade NaCl was used in this. treatment in place of WIPP salt
NA=not analyzed
3334 day data from notebook JG121101

3.1-A1

3334

804

2553

3009

2.51
0.32
3.01 ± 0.22

0.73
-0.89
-0.48 ± 0.87

3.37
1.88
Q:20 ± 0.02

1.24
-1.18
-0.62

± 0.05

±
±
±
±

0.16
0.39
0.24
0.12

/0.38
3.84
2.91 ± 0.49
2.12 ± 0.36
1.33 ± 0.27

-0.73
-0.96
-0.73
-0.46

±
±
±
±

1.05 ± 0.22
1.15 ± 0.00
2.87 ± 0.99

1.10 ± 0.77
1.31 ± 0.40
2.09 ± 0.29

1.98
0.74

1.05
0.22
NA
1.25

1.10
1.29
0.50
0.77

±
±
±
±

0.17
0.25
0.21
0.18

0.13 ± 0.28
0.50 ± 0.22
0.18 ± 0.40

-0.10
0.72
-0.10
0.72

0.77
1.15
1.26
0.91

NA
2.18

0.12
0.14
0.07
0.40

--

- - --- - - -

- - - - - - - - -~- ~
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Table 3. Production of Carbon Dioxide in Initially Aerobic Humid Treatments (without bentonite)
Treatments (without bentonite)
6

120

Carbon Dioxide (J,!moles/samele) ·
Incubation Time (Days)
317
399

593

2553

804

3334

3009

Control
Empty bottle
Blank (tube+brine only)
No cellulose (salt/ inoculum/ tube+brine)

4.05
4.18
7.93

--

± 0.19

4.97
4.64
14.0

± 0.1

4.96
4.54
10.7

± 0.3

4.94
4.63
9.21

± 0.06

4.87
3.00
6.28

± 0.22

2.71
2.76
3.61

± 0.18

2.68
2.74
3.55

±
±
±
±

8.73
12
6.08
4.48

± 0.2

2.94
3.50
2.89

± 0.08

±
±
±
±

2.43
3.25
1.78
1.09

7.40
10.4
6.23
3.96

±
±
±
±

· 28.4
8.41
61.0

CatfJon Source: Cellulose Onfy
Unamended uninoculated
Unamended inoculated
Amended uninoculated
Amended inoculatl;ld

7.45 ± 0.21
11.7 ± 0.1
14.0 ± 1.1
35.9 ± 1.3

10.7 ± 0.2
56.0 ± 4.4
28.1 ± 0.8
42.4 ± 1.5

12.2 ± 0.7
72.6 ± 11.4
24.1 ± 1.8
31.1 ± 2.4

12.2 ± 0.9
65.5 ± 11.5
22.9 ± 2.6
24.8 ± 2.9

11.2 ± 1.5
45.3 ± 8.1
17.4 ± 3.1
14.7 ± 2.4

8.96
27.6
12.2
8.21

12.7 ± 0.4
28.3 ± 1.6
NA

32.7
183 ± 98
36.0

39.7 ± 0.6
236 ± 140
44.8 ± 0.1

38.6 ± 1.2
166 ± 96
46.5 ± 0.1

35.0 ± 3.07
79.8 ± 39.8
47.4 ± 2.6

26.5 ± 4.5
28.2 ± 9.0
39.4 ± 5.6

29.83 ± 5.84
9.1 ± 1.46
56.81 ± 3.99

28.8
22.7
1384
40.0

27.7
19.7
1450
38.2

21.0
14.4
1470
29.5

16.8
7.06
1270
23.6

22.12
4.75
NA
16.86

Carbon Source: Ceffufose + Glucose
Amended uninoculated
Amended inoculated
Amended uninoculated (RG salt)

Carbon Source: Cellulose + Succfnate
Amended uninoculated (w/ acetylene)
Amended uninoculated (w/o acetylene)
Amended inoculated (w/ acetylene)
Amended inoculated (w/o acetylene)

15.1
15.7
14.5
15.8

NA
26.0
NA
42.4

salt = reagent grade NaCl was used 1n this treatment in place o·
NA=not analyzed
3334 day data from notebook JG121101

1.82
5.3
2.7
1.75

1.66
2.68
1.88
0.56

± 10

± 2.77
± 5.8

NA
3.25
NA
11.3

~

3.1 -A3

3.07
3.48
2.87

±

0

5.99
8:96
,; 5.94
'3.35

±
±
±
±

1.14
2.41
1.88
0.29

, NA
NA
i NA

- - - - - - - - - - - - - - - -~- ~
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Table

,r

'

5. Summary of Carbon Dioxide Production per gram Cellulose in Initially Aerobic Humid Treatments (including corrected data)
Treatments
wfthout bentonite

___
6 __

Carbon Dioxide (~moles/ gram cellulose)
Incubation Time (Days)

120

317

399

593

804

2553

3334

3009

Control
No cellulose (salt/ inoculum/ tube+brine)

7.93 ± 0.19

14.0 ± 0.1

10.7 ± 0.3

9.21 ± 0.06

6.38 ±

0.22

3.61 ±

0.18

3.55 ± 0.2

2.89 ±

0.08

2.87

±

0

Carbon Source: Cellulose
Unamended Inoculated
Amended inoculated

11.7 ± 0.1
35.9 ± 1.3

56.0 ± 4.4
424 ± 1.5

72.6 ± 11.4
31.1 ± 2.4

65.5 ± 11.5
24.8 ± 29

45.3 ±
14.7 ±

8.1
2.4

27.6 ±
8.21 ±

5.3
1.75

120 ± 3.25
4.48 ± 1.09

10.4 ±
3.96 ±

2.68
0.56

8.96
3.35

±

2.41
0.29

3.77 ± 0.22
28.0 ± 1.3

42.1 ± 4.4
28.5 ± 1.5

620 ± 11.4
20.5 ± 2.4

56.3 ± 11.5
15.6 ± 2.9

38.9 ± 8.1
8.32 ± 2.41

24.0 ± 5.3
4.60 + 1.76

8.45 ± 3.26
0.93 ± 1.11

7.51 ± 2.68
1.07 - ± 0.5'7

6.09

±
±

2.41
0.29

593

804

2553

±
±

228
250

Unamended inoculated (corrected)*
Amended inoculated (correctedr

Treatments

with bentonite
6

_ _ _1_20

Carbon Dioxide (!:!moles/ gram cellulose)
Incubation Time (Days)

317

399

Control
No cellulose (salt/ inoculum/ tube+brine)

34.2 ± 0.8

164 ± 1

168 ± 8

144 ± 4

89.1 ± 0.8

42.3 ± 3

16.13 ± 4.52

Carbon Source: Cellulose
Unamended inoculated
Amended inoculated

20.7 ± 0.0
53.7 ± 2.4

172 ± 5
1033 ± 76

273 ± 25
1623 ± 26

268 ± 44
1600 ± 44

219 ± 61
1520 ± 40

184 ± 76
_1470 ± 40

233 ± 152
1059 ± 207

-13.5 ± 0.8
19.5 ± 2.5

8.00 ± 5.41
869 ± 76

105 ± 26
1455 ± 28

124 ± 44
1456 ± 44

130 ± 61
1431 ± 40

142 ± 76
1428 ± 40

217 ± 152
1043 ± 207

Unamended inoculated (corrected)*
Amended inoculated (corrected)*

0.48

±

• These samples have been corrected with the appropriate control for gas production in the absence of cellulose

3.1-A5

• 3009
13.6 ± 4.0

228.
250

---------------,,----,
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Table 7. Total Volume of Gas Produced in Anaerobic Humid Treatments (with bentonite)
Treatments (with bentonite)

Total Volume of Gas Produced (ml/samele)
Days
gas produced*
6

100

~

140

gas produced

~

415

gas produced
(275d)

7.98 ± 0.59
6.85 ± 0.38
6.18 ± 0.19

4.62 ± 0.54
3.81 ± 0.34
4.60 ± 0.37

-3.36
-3.04
-1.58

3.61 ± 0.66
2.80 ± 0.27
0.87 ± 1.85

-1.01
-1.01
-3.73

201 ± 1.04
0.37 ± 1.02
1.93· ± 0.37

-1.60
-2.43
1.06

-0.89
-1.79

± 0.25
± 0.03
± 0.08
± 0.12

291 ± 0.90
6.36 ± 1.22
± 0.51
10.4 ± 1.7

-4.31
-0.27
-2.46
3.59

1.40
5.86
1.57
15.31

± 1.22
± 3.11
± 1.11
± 1.70

-1.51
-0.50
-215
4.91

± 1.05
± 5.42
± 1.06
± 297

-205
5.36
-236
-6.71

0.98
6.37
1.05
258

17.2 ± 0.3

-1.02

15.54 ± 0.74

-1.61

7.32 ± 5.11

3.18 ± 1.10
9.79 ± 3.73
5.51 ± o.~

-4.00
282
-1.67

-0.39 ± 0.77
7.87 ± 4.78
3.27 ± 0.29

·3.57
-1.9i
-224

± 2.14

-11.52
-3.65
. -289
3.42

± 3.05
± 1.03

·3.61
-1.06
·8.12
0.23

-1.54
3.865.36
3.84

2156

gas produced

gas produced
(1741 d)

2945

~

2616

gas produced
(329d)

Control

Empty bottle
Blank (tube+brine only)
No cellulose (salt/ inoculum/ tube+brine)

o.n

2.57

._,251
-0.85
-0.83

± 0.28
± 0.62
± 0.56
± 0.20

·2.02
-6.96
1.87
·1.06

0.00
-3.09
-1.24
-219

6.22 ±

2.44

-1.94

NA

2.10
0.27
3.80

-0.43
7.73 ±
5.01 ±

4.53
0.94

-0.62
0.00
-1.22

3.88
-0.49
4.68
-4.37

1.51 ±
2.86 ±
1.46
0.50

1.60

-~~v

-1.29
-1.26
-3.72

0.29
n/a
0.78

± 2.06
± 0.47
± 1.49

1.63
-4.85
1.84
-6.02

·1.04
·0.59
292
1.52

-8.22

8.16 ± 4.20

0.84

-1.91 ± 0.00
7.46 ± 6.62
243 ± 0.95

-1.52
-0.41
-0.84

0.19
7.73 ± 4.82
6.23 ± 1.15

± 0.03
± 0.24
± 5.00

-6.29
0.66
-3.23
-6.57

234 ± 0.62
3.37 ± 203
10.04
-0.53

-0.43

±

±
±

2.22

0.46
0.11
0.11

-1.61

0.79
0.50
0.63
1.18

1.04
-250
-4.16
-3.71

Carbon Source: Cellulose Only
Unamended uninoculated
Unamended inoculated
Amended uninoculated
Amended inoculated
Amended inoculated (wl acetylene)

7.22
6.63
6.18
6.81
18.2

0.3

3.n

-0.65
11.22
-0.79
8.60

± 0.52

Carbon Source: Cellulose + Glucose

Amended uninoculated
Amended inoculated
Amended uninoculated (RG salt)

7.18 ± 0.04
6.97 ± 0.11
7.18 ± 0.14

Carbon Source: Cellulose+ Succlnate

Amended uninoculated (w/ acetylene)
Amended uninoculated (wlo acetylene)
Amended inoculated (w1 acetylene)
Amended inoculated (w/o acetylene)

19.9
7.91
19.6
6.76

±
±
±
±

0.4
0.48
0.1
0.18

8.36
4.26
16.7
10.2

±

±
±

1.10
0.5
0.3

4.75
3.20
8.59
10.41

± 4.01
± 1.22

RG salt= reagent grade NaCl was used in this treatment in place ofWIPP salt
NA=not analyzed
*net gas produced between two time periods (duration between analyses given in parentheses).
2945 day data from notebook JG121101
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NA -iNA ;
NA

±
±
'±
±
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Table 9. Production of Carbon Dioxide in Anaerobic Humid Samples (with bentonite)

Treatments (with bentonlte)
6

100

JJmoles COifSample
Days
140

Control
Empty bottle
Blank (tube+brine only)
Salt/ inoculum/ tube+brine (no cellulose)

0.00 ± 0.00
0.00 ± 0.00
14.2 ± 0.51

0.68 ± 0.48
0.32 ± 0.22
36.6 ± 6.1

1.34 ± 0.95
0.00 ± 0.00
39.•8 ± 5.5

0.00 ± 0.00
0.00 ± 0.00
51.6 ± 3.4

4.13
2.14
93.8

Carflon Source: Cellulose Only
Unamended uninoculated
Unamended inoculated
Amended uninocutated
Amended inoculated

5.04
20.3
6.65
32.2

12.1 ± 3.2
93.7 ± 2.6
39.2 ± 1.5
250 ± 30

14.4 ± 3.6
186 ± 6
45.5 ± 1.5
473 ± 25

26.5 ± 8.9
434 ± 39
49.6 ± 1~6
442 ± 152

37.6 ± 19.1
483 ± 133
41.7 ± 3.2
554 ± 35.7

Amended inoculated (wl acetylene)

Carflon Source: Cellulose + Glucose
Amended uninoculated
Amended inoculated
Amended uninoculated (RG salt)

± 0.15
± 0.2
± o.ao·
± 1.1

± 30

26.8 ± 0.7

94.0 ± 18.6

6.71 ± 0.12
31.4 ± 0.7
5.28 ± 0.45

44.5 ± 0.2
396 ± 13
45.9 ± 0.7

53.1 ± 0.4
487 ± 1
55.1 ± 1.4

5.77 ± 0.60
8.58 ± 0.74
27.7 ± 0.27
28.0 ± 0.82

0.00 ± 0.00
44.9 ± 1.6
70.3 ± 2.7
237 ± 2

41.5 ± 3.1
51.5 ± 1.0
114 ± 0
317 ± 6

123

415

2156

2945

2616

1.84
2.39
59.21 ± 14.1

70.5
. 650
70.3
732

±
±
±
±

36.4
175
4.3
47

RG salt= reagent grade NaCl was used in this treatment in place of WIPP salt
NA=not analyzed
2945 day data from notebook JG121101

3.1 -A9

±

80.7
605
67.1
682

±
±

.· 558 ± 270

609 ± 273

NA

64.3 ± 1.0
584 ± 28
74.9 ± 2.2

177
754 ± 94
178 ± 3

201 ± 4
641 ± 16
209 ± 1

·NA
NA
NA

36.7 ± 0.9
54.0 ± 2.0
324 ± 30
516 ± 0

48.5 ± 0.5
79.4 ± 3.4
447
1356

75.0 ± 6.3
44.8 ± 0.6
568
944

251

± 92

carflon Source: Cellulose + Succfnate
Amended uninocutated (w/ acetylene)
Amended uninoculated (w/o acetylene)
Amended inoculated (w/ acetylene)
Amended inoculated (w/o acetylene)

1.80
2.37
63.9

±
±

±

±

0.09
0.04
11.8

40.6
134
10.1
124.0

1, . · ·~ 5 1,,0401

I
I(

I
I
I
I
I
I

.N
-·3::
..a.

I(

I
I
I
I
I
I

I
I(

I

(")

aer
~

C

CD

(C

i0.1

as·
::,

..
m
a0
~

::r

~CD

::,

~

2.0 Geochemistry
2.1 Microbial Degradation

I
I
I
I
I

I
I.

I
I
I

-- - - - _

-

~~

Re.evaluation of Microbial Gas Generation Under ~ted Waste
Isolation Pilot Plant Conditions1
~
Data Summary and Progress Report (July 14, 2001-January 31~~)
January 22, 2002
~
J.B. Gillow andA.J. Francis
~
Environmental Sciences Department, Brookhaven National Laboratory
Upton, NY 11973
Abstract

Gas generation from the microbial degradation of the organic constituents of transuranic
waste under conditions expected at the WIPP repository is being investigated at Brookhaven
National Laboratory. This report summarizes progress from the period July 14, 2001 January 31, 2002. During this period, we analyzed the total gas, carbon dioxide, and methane
production; microbial degradation products of cellulose; and the diversity of microbial ·
community in samples incubated under inundated conditions for 9.5 years (3464 days). The
total volume of gas produced has leveled-off or diminished in anaerobic inundated cellulose
samples with and without bentonite since the last analysis at 2718 days. Carbon dioxide
production generally followed the same trend except in amended inoculated samples (2.10
µ,mol g- 1 cellulose. produced over 2 years (0.0028 µ,mol g- 1 cellulose daf 1)). There was a
1¥ge variation in CO 2 produced between triplicate samples in the anaerobic amended
inoculated samples containing excess nitrate, indicating that certain treatments may be
showing further activity at 3464 days. The enhanced CO2 production due to the addition of
bentonite remains evident at 3464 days even though there was no increase in production
since 2718 days. Almost all of the initially aerobic samples showed slight increases in total
gas produced at 3464 days; CO2 increased slightly in amended inoculated samples (0.0066
µ,mol g- 1 cellulose daf 1). In general, CO2 production in initially aerobic samples continued to
remain at the same level. Up to 5.9 nmol methane g- 1 cellulose was detected in anaerobic
unamended inoculated samples, and for the first time, methane was detected in samples that
were treated with excess nitrate. The rate of methane production in anaerobic samples was
2.5 pmol CHi g- 1 cellulose d- 1 in both unamended inoculated and amended treatments, and
3.45 pmol Clti g- 1 cellulose d- 1 in samples containing excess nitrate. Methane was also
detected for the first time in initially aerobic inundated samples. In general, unamended
samples showed the greatest quantities of methane. Acetic and butyric acids accumulated to a
significant extent in anaerobic samples amended with nutrients (6.99 and 6.38 mM
respectively); the accumulation of these acids was stimulated by the presence of bentonite
(38.6 ·and 49.8 mM respectively). The overall organic acid content was lowest in anaerobic
samples containing excess nitrate and in samples incubated under initially aerobic conditions.
These results are consistent with oxidative processes being d_ominant in these· samples.
1 This

work is covered by BOE #1.3.5.4.1 and WBS #1.3.5.4.1.1
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BNL Project Objectives

1.

Re-evalµ~te the existing microbial gas dat;-~~d-develop appropriat
approaches to reducing the conservatism in the current gas generati
..

2.

I
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del.

~

.

Re-examination and improvement of the experiment for cellulose degra~tr under
_ humid conditions to derive a more realistic rate for humid microbial degr.n.

ie.
'et,.

3.

Determine the effect of MgO on the rate and extent of gas generation under
conditions.
_
"...

4.

Scoping experiments to clarify the factors that caused a diminishing microbial gas
generation rate with time in the ongoing experiments, including testing the effect of
crystallinity on cellulose degradation under hypersaline conditions ..

5.

Determine the rate and extent of methanogenesis by halophilic microorganisms. Due to
the fact that methanogenesis is the terminal electron-accepting process in any system it
is important to understand the occurrence and rat~ of this process.
·
Progress Report

· Long-term experiments designed to_ examine gas generation due to biodegradation of
the organic fraction of transuranic wastes under WIPP repository-relevant conditions have
been ongoing at Brookhaven National Laboratory (BNL). Table 1 provides information about
the status of these studies as of January 31, 2002.
Table 1. Status of Microbial Gas Generation Experiments at BNL.
Experiment

Start Date

Most Recent Analyses

Data

(Days/Years)*

Reported (this report)
(Days/Years)

Long-Term Inundated
Cellulose

1/29/92

(346219.5) (CH4
partial data set)

(3462 I 9.5) (CH.tcomplete data set)
(3464/ 9.5) (CO2)

(2718/7.4) (CO2)

aqueous metabolite analysis

(3561 / 9.9)
Initially Aerobic
Humid Cellulose

4/7/93

Anaerobic Humid
Cellulose

5/4/94-

Inundated-PE,-PVC,
and Neoprene

3/9/93

(2612/7.2)

(methane completed)

Inundated Hypalon

8/3/93

(2464/6.8)

· (methane completed)·

(3009 I 8.2)

(methane completed,
CO2 planned for FY02)

(2616/7.2)

(methane completed,
CO2 planned for FY02)

* Data from incubation times in italics were reported in the July 13, 2001 progress report.
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Table 1. Total gas and carbon dioxide produced in anaerobic inundated
cellulose samples over the three latest time periods of analysis.
Total Gas

I
Sample ·

(ml

1228 Days

Carbon Dioxide

t 1 cellulose)

2718 Days

(µmol g-1 cellulose)
3464 Days

1228 Days

2718 Days

3464 Days

Anaerobic
Unamended/
.
______P!linoculat~d -- .---- -0.24 ± 0.05 _______ -0.30 ± 0.08 -------- -0.97 _± 0.23 --------- 3.13 ± 0.02 --------- 8.29_± 3.77 __________ 4.56 ± 0.26 ---Unamended/
·
.·
Inoculated
2.23 ± 12
2.45 ± 0.27
1.56;, ± 0.26
13.9 ± 1.0
24.0 ± 1.7
26.1 ± ;2.2
---------------~----: -------------------------------------------------------------·- ,--------------------------------------------------------------------------- 1--------Amended/i
;
· 6
'
3.78 ± 0.09
4.21 ± 0.04
2.72 ± 0.11
49.2 ± 0.8
66.9 ± 1.1
55.4 ± 2.
ocuae,
.
·
.
.
·
It d
In
--------------------: ---------------------•-----------------------------------------· ---------------------------------------------------------------------------·--------AmEeudeN~tr ptc.
12.12 ± 0.44
11.03 ± 0.43
9.98 ±0.52
194 ± 4
251 ± 5
236 ± 42
+ xc. 1 a e
!

Anaerobic + Bentonite

g::::t

,

.

······u~:::f· ·· ···;:~;~·~.;~· · · · ;_~~·~·~:;~·· · · ··;_~~~·~-~~· · · -· ··~;:;·~
0.00 ± 0.04

0.26 ± 0.06

0.23 ± 0.05

·

4.70 ± 4.90

8.72 ± 0.55

..~.4:~9·····

s-:,\~~~.s:6."..~:2......

1.4··· ··· ·· · · ..5~-~·~· 1 ·

--------------------:. --------------------.-----------------------------------------.----.-------------------------------------~~.
Amendedf
3.62 ± 0.56
3.72 ± 0.63
2.72 ± 0.11
99.4 ± 4.4
8.2
76.7 ± 3.0 ·
Inoculated
·
---~:, -----------------------------------------Amende~pc. .
14.9 ± 0.6 ·
12.0 ± 0.4
11.1 ± 0.35
370 ± 14 --- ),,..350 ± 36 ·
325 ± 14
+ Exe. Nitrate
·
.

J'
v')
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A summary of these data is provided in the following figures: i) Figures 1 and 2 present
· total gas and CO2, respe~ pro~~c~d in __ a~~ero?ic inuh~a~~ cellulose samples over
the course of the expe1ment~ ii) Figures 3 and 4 present, th,e.,same data for initially

I
I
I
I
I
I
le

I
I
I
I
I

aerobic samples. Figure 1 and~e 1 show that the.total v o ~ f gas produced has

leveled-off or dimiriished in ana~amples with and without ~ i t e since the last
analysis at 2718. days (it has been ~ y s , or 2 years, between th~st and last gas

analysis of these samples). Carbon dio~~".'duction generally folio~ same trend
except in unamended inoculated samples .µmol

i 1 .c.ellulose produc

over 2 years

1

(0.0028 µmol g· cellulose day°1)(Table 1). Th~as a large variation in CO2 produced in
anaerobic amended inoculated samples containing excess nitrate (234 ± 42 .µmol g· 1
cellulose) shown in Figure 2 (error bar for open-diamond) indicating that certain
treatments may be showing further activity at 3464 df1ys (Table 1). The enhanced CO2
production due to the addition of bentonite remains evident at 3464 days even though
there was no increase in production since 2718 days. Almost all of the initially aerobic
samples showed slight increases in total gas produced at 3464 days (Table 2); most
sig:r:iificant was .the unamended uninoculated samples with bentonite (0.004 ml g· 1
1

cellulose day°1) and. amended inoculat~d samples (0.0005 ml g· cellulose daf1). In
initially aerobic samples,. excess nitrate plus bentonite resulted in the production· of
0.0018 ml g cellulose·' day"1 over the 2-year period since the last anaiysis (Figure 3).
Finally, CO2 increased slightly in initially aerobic amended inoculated samples (0.0066
µmol g· 1 cellulose day°1) and in unamended inoculated samples plus bentonite (0.005 µmol
g· 1 cellulose day°1). Notwithstanding these samples, CO2 production in initially aerobic ·
samples has, in general, leveled off (Figure 4).
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Figure 2. Carbon dioxide produced anaerobic samples inundated with brine: unamended (O);
unamended and inoculated(•); amended and inoculated(~); amended, inoculated, plus excess
nitrate(•). Closed symbols are samples with bentonite.
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Figure 4. Carbo:q dioxide produced in initially aerobic samples inundated with brine:
unamended (O); unamenqed and inoculated(•); amended and inoculated (.6); amended,
inoculated, plus excess nitrate (•). Closed symbols are samples with bentonite;
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Table 3. Methane analysis of anaerobic inundated cellulose samples.

Sample

Anaerobic·
Unamended

nd

3.92 ±0.27

Unamended/Inoculated

nd

4.03 ± 1.38

5.89 ± 1.30

Amended/Inoculated

rid

0.85 ± 0.7

2.74 ±0.90

Amended/Inoc. +
Exe. Nitrate

nd

nd

2.57 ±0.79

Unamended

nd

3.84±0.40

4.51 ± 0.06

Unamended/Inoculated

nd

3.52 ±0.20

4.06 ±0.15

Amended/Inoculated

nd

1.12 ±0.03

3.41 ± 0.13

Amended/Inoc. +
Exe. Nitrate*

nd

nd

2.81 ±0.16

Anaerobic + Bentonite

nd = not detected
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4.

Aqueous Metabolite Analysis.

Samples f

the inundated experiments

reserved at t=0 for aqueous chemical analysis were a

ed for organic acids and

alcohols by high-performance liquid chromatography (

. The presence of these

aqueous metabolites, produced by bacterial metabolism of eel
the effect of various nutrient treatments on the succession of
metabolites may accumulate and disappear depending upon
accumulate as a result of fermentation of glucose and they are con
donor substrates for iron-reduction, sulfate-reduction, and methan

sis). Finally,

quantification of these metabolites provides important information relati~ the carbonbalance in the samples, since cellulose hydrolysis and subsequent metabolism results-in
both aqueous and gaseous intermediates arid end-products. A 0.25 ml sample was
withdrawn from select samples and diluted to 1.0 ml with deionized water. Analytes were
separated by· HPLC using ion-exclusion chromatography where 1) strong and weak
electrolytes (NaCl, KN0 3) are eluted unseparated at the beginning of the ,elution and 2)
the retention times of the organic acids and. alcohols are proportional to their dissociation _
constant values. A sulfonated macroporous styrene . HPLC-column was used where
analytes with higher pKa values are retained longer on the column. Acids with larger pKa
· values and molecular weights than butyric (pKa=4.85, MW=88.11) are separated by a
secondary mechanism, hydrophobic ads_orption, which is a size-exclusion phenomenon.
Low-molecular weight carboxylic acids of the form CH3(CH2)nCOOH were principally
quantified using UV detection at 210 nm; alcohols (ethanol, propanol, butanol) and
_glucose were quantified by refractive index detection. Retention times using both
detection methods were compared to commercially-prepared standard mixtures, and both
detection methods were used for positive identification of analytes. The standards
included the following: 1. volatile acids (formic, acetic, propionic, butyric, isobutyric,
valeric, isocaproic, isovaleric, hexanoic, heptanoic), 2. non-volatile acids (pyruvic, lactic,
oxalacetic, oxalic, methyl malonic, malonic, fumaric, succinic), 3. alcohols (butanol,
pentanol, propanol, ethanol), and 4. glucose. Results of HPLC of anaerobic and initially
aerobic inundated samples are presented in Tables 5-8 (data are the mean of duplicate
analyses; relative standard error was generally <0.5% ). Previous data reported in
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Table 5. Organic acids detected in anaerobic inundated cellulose samples (latest data is in bold(~ days incubation)) .

Treatment &
. Incubation Time (da s)

~~~

\

~
·
Oxalacetic
ropionic

Acetic

Butyric

Formic

Fumaric

Lactic

Oxalic

Succinic

885

0.28

nd

. 0.23

nd

0.05

nd

nd

1228

1.38

nd

1.74

nd

0.14

nd

nd

3561

0.20

nd

0.13

0.01

nd

nd

nd

~

885

1.06

nd

nd

nd

0.29

nd

nd

nd

· nd

1228

3.48

nd

nd

nd

0.26

nd

nd

nd

3561

6.17

nd

nd

0.17

0.50

nd
nd.

nd

0.02

nd

885

3.73

0.16

0.48

nd

0.67

nd

nd

0.10

nd

1228

3.90

nd

1.02

nd

0.44

nd

nd

nd

nd

3561

6.99

6.38

0.03

0.35

0.02

nd

nd

0.20

nd

Unamended
~Jild

nd
nd
nd

Unamended/Inoculated

Amended/Inoculated

Amended/Inoculated + Excess Nitrate*

885

nd

nd

nd

nd

nd

nd

nd

0.18

nd

1228

1.90

nd

5.95

nd

1.41

nd

nd

nd

nd

3561

5.21

5.49

3.26

2.94

3.03

0.163

nd

0.43

nd

*Isocaproic
at 3561 days.
. acid and two unknowri acids with pKa. MW> butyric were detected at significant quantities
.
.
.

6'-

f"

.
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Table 7. Or~anic acidldetected"in initiall
.:1

Initially Aerobic
I
Treatme11t &
Incubation Tirp_e (daxs)
I

Unamended

i
I
I

;j
- - - -

, Acetic

-

-

Organic Acid (mM)
-

Butyric

Formic

Fumaric

Lactic

Oxalic

Oxalacetic

Pf'~nic

Succinic

I
,,'!

:;

885

0.18

nd

0.39

nd

0.10

nd

nd

1228

1.30

nd

1.85

nd

0.36

nd

nd

nd

;\ 0.10

nd

0.72

nd

nd

nd

nd

nd

0.07

nd

0.04

nd

0.52

nd

nd

0.08

2.01

nd

0.87

nd

0.09

nd

nd

nd

nd

0.36

nd

0.26

nd

nd

nd

nd

nd

nd

0.05

0.26

nd

1.00

nd

nd

0.30

0.52

4.45

nd

2.52

nd

0.69

nd

nd

0.20

nd

:1,, 6.91

nd

nd

1.99

nd

nd

0.18

nd

nd

3561

]

O.l'.2Ch

0.01

i

Unamended/Inoculated
885
1228

3561

I

-;
;

i
i

: nd

Amended/Inoculated*
885
1228

i

;i 1.72

I

3561

Amended/Inoculated + Etcess Nitrate**
1.23

0.09

0.33

nd

0.30

nd

nd

0.82

nd

4.43

nd

3.41

nd

·l.57

nd

nd

0.12

nd

,, 11.0

nd

nd

nd

nd

nd

0.32

nd

nd

'i

885

I

1228

3561

- !

!
:1

*Malanie acid was detected at 3561 days (i.13 mM) and a significant acid (unknown) with pKa, MW>butyric.
**Malanie acid was detected at 3561 days (4.72 mM) and valeric acid (8.82 mM) as well as two acids of unknown identity (pKa > butyric).
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5. Microbiological Characterization: In order to complete
and 5, we need to understand th!:LCQmpo_si_tj_Qn_ {identity and

community

structure) of microorganisms in samples that show CO2 and

production.

Understanding differences in community structure may help to explain -di
generation rates. In an anaerobic gloved box,

~

10 ml sample was withdrawn from

triplicate reserve .samples (not used for periodic gas analysis) of each of thei fo

the

~

anaerobic inundated treatments: i) unamended, uninoculated, ii) unamended, inoculated, iii)
nutrient amended and inoculated, iv) nutrient amended, inoculated, plus excess nitrate. A fifth
sample, consisting of three "known" halophiles (Halobacterium salinarium, Haloanaerobium

praevalens, and Halomonas sp.) was analyzed to verify and validate the method. Cultureindependent methods were used to quantify and identify microorganisms, phospholipid fatty

I,

acid (Pl.FA) and denaturing gradient gel electrophoresis (DGGE) analysis, described below.

I

PLFA Analysis: Microbial membrane lipids~ specifically phospholipid fatty acids (Pl.FA),
were recovered from the samples according to White, et al. (1979). PLFA were analyzed
by gas chromatography with peak confirmatton performed by electron impact mass
spectrometry (GC/MS). The individual fatty acids differ in chemical composition
depending on the organism and environmental conditions. Pl.FA analysis· provides
quantitative insight into three important attributes of microbial communities: viable

I
I
I
I
I

biomass, community structure, and metabolic activity.
DGGE: Nucleic acid extraction was performed using a bead-beating method. Polymerase
chain reaction (PCR) amplification of 16S rDNA gene fragments was performed as
described in Muyzer et al. (1993) with modifications. The primers targeted eubacterial
16S rDNA regions corresponding to E. coli positions 341-534. Purified DNA was
sequenced with an. ABI-Prism automatic sequencer model 377 with dye terminators.
Sequence identifications were performed using the BLASTN facility of the National
Center for Biotechnology Information _(http://ncbi.n1m.nih.gov/B1ast) and the "Sequence
Match" facility of the Ribosomal Database Project.
(http://www.cme.msu.edu/RDP/analyses.himl).
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Bacterial

Archaeal

Figure 4. DOGE gel image of amplified primers from a conserved region of bacterial and
archaeal 16S rDNA. Banding patterns and relative intensities of the recovered bands
provide a measure of differences among the communities. Dominant species must
constitute at least 1-2% of the total bacterial community to form a visible band. Labeled
bands were excised and sequenced.
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•

Selec;t:samples from the humid experiment to examine biod
,and rubber materials have been analyzed for methane production.
prepared for presentation.

·. •

A draft manuscript, planned for submittal to a peer-reviewed joum.... ,&.-.-.,
prepared that. details gas production due to cellulose biodegradati
hypersaline conditions; this is currently undergoing review.

•

Results of PLFA analysis of microbial populations in the anaerobic inundated
cellulose samples are being examined and prepared for presentation.

•

Additional samples have been taken for microbial characterization from the humid
and inundated experiments; characterization work is underway.

•

The experiment to examine microbial growth and gas production under conditions
of MgO-constrained water activity will be started early in FY2002.

8.0 Future Work
•

Aqueous chemistry data will be coupled with weight-loss determinations to provide
a more complete analysis of carbon and substrate mass-balance in the samples.

•

Additional aqueous chemical analyses will be performed, including i) pH, ii) further
analysis of soluble carbohydrates and organic acids, iii) electron acceptors (Fe3+,
N03-, sulfate), and iv) nitrogen/phosphorus content.

•

Material characterization techniques including infrared and x-ray spectroscopy will
be used to ijssess_ the extent of biopolymer_ deggt_dation due to microbial activity in
samples containing cellulose and plastic and rubber materials thus providing an
assessment of polymer crystallinity and its relation to the extent and rate of gas

__ , ____ generation_ __ --·--- -·- __ _
•

____ ____

______ _

A manuscript concerned with methanogenesis under hypersaline conditions will be
prepared for submittal to a peer-reviewed journal.
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2.0 Gas Generation
(~
Re-evaluation of Microffiar Gas--Generation Under Expected
Waste Isolation Pilot Plant Conditions

Data Summary Report
January '24, 2001
J.B. Gillow andA.J. Francis
Environmental Sciences Department
Brookhaven National Laboratory
Upton, NY 11973

Abstract

r

Gas generation from the microbial degradation of the organic constituents of transuranic
waste under conditions expected at the Waste Isolation Pilot Plant (WIPP) repository is
under investigation at Brookhaven National Laboratory. The biodegradation of mixed
cellulosics (various types of paper) and electron-beam irradiated plastic and rubber
materials (polyethylene, polyvinylchloride, neoprene, hypalon, and leaded hypalon) is
being examined. In addition, we are studying the effects of environmental variables such
as starting atmosphere (air or nitrogen), water content (humid (~70% relative humidity)
and brine inun_dated), and nutrient amendm.ents (nitrogen, phosphate, yeast extract, and
excess nitrate) on microbial gas generation. This report presents data obtained from
samples incubated under humid conditions: i) initially aerobic (sample bottles sealed
with air in the headspace) after 2553 days (7 years) of incubation at 30 ± 2°C; ii)
anaerobic conditions incubated for 2156 days (6 years). In addition this report provides
data from plastic (polyethylene and polyvinylchloride) and rubber (neoprene) materials
(unirradiated and irradiated to simulate long-term radiation damage) incubated under
brine-inundated conditions for 2612 days (7 years); and hypalon (unleaded and leaded,
unirradiated and irradiated) incubated for 2464 days (6.75 years). Total gas production
and carbon dioxide production are presented. Initially aerobic (sealed) humid samples did
not show any marked increase in gas or CO2 produced over the 4. 75 year period since they
were last analyzed; most notable was a decrease in CO2 content in the inoculated samples
in .the absence ofbentonite and an increase in unamended samples of75 µmoles CO2 g-1
cellulose in its presence. Loss of CO2 may be due to gas consuming process such as
methanogenesis; additional analysis is planned for this year to examine methane
production. This trend is also observed under anaerobic humid conditions, with a decrease
in CO2 content in amended samples. An increase of 82 µmoles CO2 g-1 cellulose was
shown in unamended inoculated samples (no bentonite) during the 4.75 year period since
the last analysis. Samples containing plastic and rubber materials did not show any
significant increase in gas volume beyond control samples incubated without the polymer
substrate. Carbon dioxide, a more sensitive analyte for microbial activity, increased
somewhat in samples containing irradiated PE (10.9 µmoles CO2 sample-1 over 4.9 years
since the last analysis);. irradiated PVC (44.6 µmoles); irradiated neoprene (21.5 µmoles);

19

and unirradiated hypalon (unleaded, 11.2 µmoles, and leaded, 9.77 µmoles). Note that the
amount of CO 2 generated over 4.9 years in samples containing plastic or rubber materials is
not markedly higher than control samples. Additional analysis, including microscopy and
spectroscopy, will be used to determine if material changes have occurred in the polymers
due to microbial activity and biodeterioration.
Progress Report
Long-term experiments designed to examine gas generation due to biodegradation of the
organic fraction of transuranic wastes under WIPP repository-relevant conditions have
been ongoing at Brookhaven National Laboratory (BNL). A summary of these
experiments for the period 1991 to 1996 was published in SAND96-2582 "Microbial Gas
Generation Under Expected Waste Isolation Pilot Plant Repository Conditions." The
experiment to quantify gas generation due to cellulose biodegradation under inundated
conditions was again analyzed in 1999, after 2718 days (7.4 years) incubation (4 years
since the analyses reported in SAND96-2582). At that time total gas volume, carbon
dioxide and methane were analyzed and this was reported in a memo dated September
23, 1999, a summary report for work conducted that year under TP-99-01 Rev. 0
(2/4/99). Table 1 provides information about the status of ongoing studies at BNL.

Table 1. Status of Microbial Gas Generation Experiments atBNL.
Experiment

Long-Term
Inundated
Cellulose

Start Date

SAND96-2582
. Data (Days)

1/29/92

1228

Most Recent
Analysis Date

7/8/99 Cl!i

Incubation Time
of Recent
Analysis (Days)

2718

7/28/99 CO2

Initially Aerobic
Humid Cellulose

4/7/93

804

4/3/00 CO2

2553

Anaerobic Humid
Cellulose

5/4/94

415

3/29/00CO2

2156

3/9/93

840

5/3/00 CO2

2612

8/3/93

664

5/2/00 CO2

2464

Inundated PE,
PVC, and
Neoprene
Inundated Hypalon

This report presents data obtained during FY2000 from long-term studies designed to
examine gas generation under: i) initially aerobic humid conditions with data reported
here after 2553 days (7 years) of incubation at 30 ± 2°C; ii) anaerobic humid conditions
incubated for 2156 days (6 years); iii) brine-inundated conditions with plastic and rubber
materials (unirradiated and irradiated to simulate long-term radiation damage) incubated
for 2612 days (7 years); and iv) brine-inundated conditions with hypalon (unleaded and
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leaded, unirradiated and irradiated) incubated for 2464 days (6.75 years). Total gas
production was analyzed as well as carbon dioxide in the headspace of 159 sample bottles.

Materials and Methods
Samples were prepared in 160 ml glass serum bottles, with 1 g of mixed cellulosics (0.25
g each ofWhatman® #1 filter paper, brown paper towel, white paper towel, and
·
Kimwipes®) mixed with (i) 5.00 g ofreagent-grade NaCl (Aldrich), (ii) 5.00 g of crushed
WIPP muck pile salt from the WIPP underground workings (100% E140, N635 salt), and
(iii) a mixture of 3.50 g WIPP muck pile-salt and 1.50 g bentonite MX-80 (70% salt/30%
bentonite).
Samples were prepared with and without added nutrients. The nutrients added (amended
samples) consisted of a 0.50 ml solution containing nitrogen (ammonium nitrate, 0.1 %
w/v), phosphorus (potassium phosphate, 0.1 % w/v), and yeast extract (0.05% w/v).
Unamended samples received 0.50 ml of a filtered, sterilized reagent-grade salt solution
(20% w/v). All samples were prepared in triplicate.

Inoculum
Mixed inoculum was prepared as described in SAND96-2582 and 2.0 ml was pipetted
onto the cellulose with a calibrated pipette. The uninoculated samples (controls) received
2.0 ml of filter sterilized (0.2µm, Millipore Corp.) reagent-grade NaCl (Aldrich) solution
(20% w/v deionized H 20) to duplicate the moisture content of the inoculated samples.
To examine the viability and potential gas-producing activity of the mixed inoculum, as
well as elucidate the nutrient conditions in the mixed inoculum, 20 ml aliquots were
prepared in duplicate with the following additions: i) no nutrients; ii) nutrients; iii)
glucose+ nutrients; and iv) succinate + nutrients.

Control Samples
Because WIPP crushed salt contains viable bacteria adding it to the samples provided an ·
additional, but integral, source of inoculum. Samples containing WIPP salt but without
inoculum are not true "abiotic" controls. Therefore, reagent-grade NaCl was added to
specific uninoculated samples to serve as abiotic controls.

Humidity Maintenance

r

In order to maintain the desired relative humidity of approximately 70-74%, 3 ml of GSeep brine (aw (water activity of the brine)= 0.73) in an unsealed 5 ml glass tube (1.0 x
7.5 cm) was placed inside the 160 ml serum bottle containing 1 g of mixed cellulose.
Upon sealing the sample bottles, the relative humidity was measured using a Hygroskop
GT™ (Rotronic, Zurich) portable humidity meter, the probe.of which was fitted with a
rubber seal to allow measurements to be taken inside of an uncapped serum bottle. The
meter was calibrated before use with a standard solution (80% relative humidity)

\
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according to the manufacturer's specifications. The relative humidity in the sample
bottles (72%) was verified using this method.
Atmosphere

Initially aerobic (sealed) samples were sealed with butyl rubber stoppers and aluminum
crimp seals in an air atmosphere. Anaerobic samples were prepared in a N 2-filled glove
box, and all components (mixed inoculum, nutrient solutions, and sterile brine) were
flushed with N2 before they were added to the sample.
Microbial Activity Measurements under Humid Conditions

In addition to the above treatments, 1% succinate or glucose was added with the nutrient
amendment to certain samples to determine microbial gas generation under humid
conditions in the presence of a readily metabolizable source of carbon. The ability of
specific microorganisms (i.e., denitrifiers) to grow under such low-moisture conditions
was examined. We point out that WIPP halophiles can function under low-moisture
conditions because they can grow in highly concentrated brine, which has a low water
activity.
·
Two of the inoculated, succinate-amended treatments (one with bentonite, the other
without bentonite) were incubated with 0.1 atm of acetylepe to examine N 2 0 production
from denitrification.

r

Incubation

Seventy-two samples were incubated at 30 ± 2°C. In this study, we attempt to determine
the rate and extent of gas production due to biodegradation of unirradiated and electronbeam irradiated plastic and rubber materials under conditions relevant to the WIPP
repository. In the case of irradiated materials, these were accelerated tests because the
entire structure of the polymer was altered as opposed to the effects of alpha-irradiation,
which alter only the surface of the polymer. These samples, therefore, represented
"overtest" conditions in terms of overall radiation dose. The influence of adding
nutrients (nitrogen, phosphorus, and yeast extract) on the extent ofbiodegradation also
was determined.
E-Beam Irradiated Plastic and Rubber Materials

The plastics examined were polyethylene and polyvinylchloride; the rubber materials
were neoprene and hypalon (leaded and unleaded). These materials were exposed to
electron-beam irradiation at the linear accelerator (LINAC) at Argonne National
Laboratory by Dr. D. Reed, Chemical Technology Division. The polymer samples
received an absorbed dose of either 500-700 Mrad (low-dose) or 4000-6000 Mrad (high
dose), see Table 2. Tests with unleaded and leaded hypalon did not include a high-dose
irradiation because it caused extensive degradation (melting) of the leaded s,ample.
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Table 2. Irradiation conditions and material characteristics.
Irradiation Conditions (samples irradiated-in air):Polymer

Density (g\cm')

Thickness (mm)

0.92
1.30
1.23
NA
NA

0.28
0.28
0.46
NA
NA

Polyethylene
Po lyviny lchloride
Neoprene
Unleaded Hypalon
Leaded Hypalon
NA - not available

Absorbed Dose
(Low) Mrad
500
700
660
NA
NA

Absorbed Dose
(High) Mrad
4,140
5,850
5,535
NA
NA

Material Characteristics:

r

Polymer
Polyethylene

Unirradiated
clear

Low-Dose
light yellow

Po lyviny lchloride

clear

Neoprene

black

dark brown/sticky
liquid droplets
'weight loss
loss of flexibility
weight loss
brown discoloration
brown discoloration

Unleaded Hypalon
Leaded Hypalon
NA= Not applicable

dull white
dull white

High-Dose
darker yellow/brittle
weight loss
Black/sticky
weight loss
brittle
weight loss
NA
NA

Triplicate samples of unirradiated and low-dose irradiated polymers and duplicate
samples of the material that received high doses of electron-beam irradiation were tested.
Each polymer was cut into 2 cm2 pieces, the weights were recorded, and the pieces
placed in acid-washed sterilized (autoclaved) 70 ml glass serum bottles. Mean weights
(22 samples for each polymer) were as follows: Polyethylene (86.1 mg),
Polyvinylchloride (134.6 mg), Neoprene (257 .5 mg).

Mixed Jnoculum/Inundation Fluid
Every sample bottle containing plastic or rubber was filled with 50 ml of a mixture
consisting of 56% G-Seep Brine #10 (collected 12/13/89-1/10/90), 27% WIPP muck pile
salt slurry, and 17% surficial lake brine/sediment slurry. The salt slurry and
brine/sediment slurry were prepared as previously described. The inundation fluid
differed from that added to the sample bottles containing cellulose; the sample bottles
containing plastic or rubber material were inundated with fluid comprised of 100% mixed
inoculum. The mixed inoculum was used without dilution to increase the proportion of
potential plastic/rubber degrading microorganisms in the experiment. This was done to
provide an additional •~overtest" because we expected at the outset that biodegradation
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rates potentially would be very low, especially if the same concentration of mixed
inoculum (3.8% v/v) was used as in the cellulose experiment.
Sample Treatments

Samples were incubated either unamended (without added nutrients) or amended (with
nutrients). Table 3 lists the composition of the nutrient addition. The pH of the nutrient
·solution was adjusted to 7.0 with NaOH and 2.50 ml of the filter-sterilized concentrated
stock solution was added to the appropriate samples using a calibrated continuously
adjustable pipette (Pipetteman™, Rainin Corp.).
Table 3. Composition of the nutrient amendment.
Nutrient

Final concentration (g/L)

Final concentration (w/v %)

NltiN03

0.5

0.1

K2HP04

0.5

0.1

Yeast extract

0.25

'

0.05

Unirradiated, low and high dose electron beam or alpha-irradiated polymers were treated
as follows:

r

i)

·Polymer+ no nutrients (unamended)+ mixed inoculum (one sample

ii)

Polymer+ nt,1trients (amended)+ mixed inoculum (triplicate);

iii)

No polymer+ nutrients (control)+ mixed inoculum (triplicate); and

iv)

No polymer+ no nutrients (control)+ mixed inoculum (triplicate).

each);

One set of each treatment detailed above was prepared for each material for aerobic and
anaerobic incubations, giving a total of 87 bottles. The final aqueous sample volume of
the unamended treatments was 50 ml, and 52.5 ml for the amended treatments; the
headspace volume was 20 ml, and 17.5 ml, respectively.

Incubation
Samples were incubated under initially aerobic and anaerobic conditions in serum bottles
fitted with butyl rubber stoppers and sealed with aluminum crimps. Anaerobic samples
were prepared in a glove box and incubated under a Ni atmosphere, whereas aerobic
samples were prepared on the lab bench. We expected that the aerobic samples would
eventually become anaerobic due to consumption of oxygen by aerobic microorganisms
in the sealed bottle. All samples were incubated unshaken (static) at 30 ± 2°C.
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Gas Analysis
The composition of the headspace gas of each sample was determined over time and
compared to the baseline composition at time zero (t=O). For each sampling, the serum
bottle fitted with a butyl rubber septum was p1erced with a sterile 22-gauge needle
(Becton Dickenson) attached to a digital pressure gauge (-5.00 to 35.00 psi (calibrated to
N1ST by the manufacturer (Wallace and Tiernan): 0.00-to 35.00 psi), to measure the
headspace gas pressure to calculate total gas production. At the same time, the room
temperature was recorded with a thermometer calibrated to NIST (Princo Instruments).
Immediately after this, a gas-tight syringe (Pressure-Lok™, Precision Instrument Corp.)
fitted with a stainless. . steel side-port needle was used to remove 0.3 ml of headspace gas
to determine the various gases quantitatively by gas chromatography (GC). All analyses
were performed according to written procedures prepared as part of the BNL Quality
Assurance Program (QAP).
Carbon dioxide was analyzed using a Varian 3400 gas chromatograph according to
methods detailed in SAND96-2582. Gas production was assessed by examining the
increase in total gas volume over time, in addition CO2 is quantitated as an indicator of
microbial activity. The values were measured against the baseline (t=0), or against
control values. For these experiments we prepared the following control samples: i)
unamended, uninoculated samples; ii) and samples without organic substrate (cellulose or
plastic/rubber material). The gas data in this report are cumulative from t=0.

r

Results
The appendix provides the following tables of data: 1-4, total gas and CO2 produced in
aerobic humid experiments; Table 5 presents a summary of CO2 production on a pergram cellulose basis with corrections made in the data for CO2 produced in control
samples; Tables 6-9 provide total gas and CO2 produced in anaerobic humid experiments;
Table 10 provides a summary of CO2 production; 11-15, total gas produced in samples
containing plastic and rubber materials; and 16-20, CO2 produced in samples containing
plastic and rubber materials. Data are the mean of triplicate samples with the standard
error reported except where single samples were analyzed due to either holding the
replicate in reserve or prior destructive testing of the replicate samples.
Summary

Initially Aerobic Humid Samples (Tables 1-5)
Initially aerobic (sealed) humid samples did not show any marked increase in gas or CO2
production over the 4.75 year period since they were last analyzed (Tables 1-4); most
notable was a decrease in CO 2 content in unamended and amended samples in the
absence ofbentonite (Table 5) and an increase in unamended samples of75 µmoles CO2
g- 1 cellulose in its presence (Table 5, these studies show a stimulatory effect of bentonite
on microbial gas generation under humid conditions). Loss of CO2 may be due to a gas
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consuming process such as methanogenesis; additional analysis planned for this year will
examine methane production.

Anaerobic Humid Samples (Table 6-10) A decrease in CO2 content was observed in specific samrles (amended, uninoculated and
inoculated, Table 10). An increase of 82 µmoles CO2 g" cellulose was shown in
unamended inoculated samples (no bentonite) during the 4. 7 5 year period since the last
analysis (Table 1O); while the same samples with bentonite only showed an increase of 7
µmoles (unamended inoculated samples with bentonite but without cellulose produced
42.2 µmoles CO2 sample·1, this value is used to correct for gas production in the absence
of cellulose). Amended samples without bentonite showed a decrease in CO2; those with
bentonite showed an increase of 70 µmoles CO2 g· 1 cellulose (Table 10).

Samples Containing Plastic and Rubber Materials (Tables 11-20)

r

Samples containing plastic and rubber materials did not show any significant increase in
gas volume beyond that produced by control samples incubated without the polymer
substrate. Carbon dioxide, a more sensitive analyte for microbial activity, increased
somewhat in samples containing irradiated PE (10.9 µmoles CO2 sample over 4.9 years
since the last analysis); irradiated PVC (44.6 µmoles); irradiated neoprene (21.5 µmoles);
and unirradiated hypalon (unleaded, 11.2 µmoles, and leaded, 9.77 µmoles). Note that ·
the amount of CO2 generated over 4.9 years in samples containing plastic or rubber
materials is not markedly higher than control samples. Additional analysis, including
microscopy anci spectroscopy, will be used io determine if material changes have
occurred in the polymers due to microbial activity.

Future Work
Further analysis of the data presented here will entail correcting the gas generation data
from samples containing plastic and rubber materials using the control samples. In
addition, gas production on a per-gram polymer basis will be determined. During the
second quarter of FY2001 select samples from the long-term inundated cellulose
biodegradation experiment will again be analyzed for total gas, CO2, and most
importantly methane. These samples will be studied for the presence ofmethanogenic ·
bacteria. Select samples from the humid studies and samples containing plastic/rubber
materials will also be analyzed for methane production. Material characterization
techniques including infrared and x-ray spectroscopy will be used to assess the extent of
polymer degradation due to microbial activity.
·
·
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Table 1. Total Volume of Gas Produced in Initially Aerobic Humid Treatments (without bentonite)
Traatments (without bentonfte)

Volume of Gas Produced !mllsamele}
Incubation Time (Days)

---

6
Control
Empty bottle
Blank (tube+brlne only)
No cellulose (salV lnoculum/ tube+brine)

Carbon Source: Cellulose Only
Unamended unlnoculated
Unamended Inoculated
Amended unlnoculated
Amended Inoculated

Carbon Source: Cellulose + Glucose
Amended unlnoculated
Amended Inoculated
Amended unlnoculated (RG salt)

Carbon Source: Cellulose + Succlnate
Amended unlnoculated (w/ acetylene)
Amended unlnoculated (w/o acetylene)
Amended Inoculated (w/ acetylene)
Amended inoculated (w/o acetylene)

120

317

399

593

804

2553

1.08
0.14
0.73 ± 0.07

1.19
0.52
0.23 ± 0.04

2.51
0.32
3.01 ± 0.22

0.73
-0.89
-0.48 ± 0.87

0.12
0.31
0.20
0.13

1.10
1.29
0;50
0.77

0.77
1.15
1.2?
0.91

7.15
5.74
6.23 ± 0.09

-0.22
-2.27
-2.36 ± 0.04

0.28
-0.68
-0.21 ± 0.07

6.87
7.50
6.98
7.39

-0.03
-0.31
-0.03
-0.21

-0.41
0.19
-0.23
-0.02

± 0.11
:t 0.33
:t 0.18

± 0.11

6.45 ± 0.11
7.03 ± 0.07

NA

±
±
±
±

1.85
1.62
1.68
1.57

-2.08
-1.92 ± 0.11
3.12

NA

19.5
5.15
12.9

-2.08

5.88

-2.29

NA

± 0.09
± 0.33
:t 0.10
± 0.18

-0.20
-0.61
-0.29
-0.39

± 0.14
± 0.25
i 0.13
± 0.07

± 0.03

± 0.05
:t 0.10
± 0.17

0.75 ± 0.00
0.79 ± 0.33
1.99 ± 1.90

-0.06 ± 0.21
0.35 ± 0.23
-0.80 ± 0.11

0.02 ± 0.14
0.15 ± 0.04
-0.34 ± 0.33

0.64
0.98
1.17
1.27

-0.10
-0.37
0.35
0.05

1.66
-0.08
-0.34
0.17

RG salt= reagent grade NaCl was used In this treatment In place ofWIPP salt
NA=not analyzed
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±
±
±
±

0.17
-0.25
0.21
0.18

0.13 ± 0.28
0.50 ± 0.22
0.18 ± 0.40

-0.10
0.72
-0.10
0.72

± 0.16

±0.39
± 0.24
± 0.12

1.0p ± 0.22
1.15 ± 0.00
2.a'.7 ± o.99

1.98
0.74
nla

2.18

-~

-~

.-._,

Table 2. Total Volume of Gas Produced in Initially Aerobic Humid Treatments (with bentonite)
Treatments (with bentonlte)

Volume of Gas Produced {mUsamele}
Incubation Time (Days)

6
Control
Empty bottle
Blank (tube+brlne only)
No cellulose (salt/ inoculum/ tube+brlne)

Carbon Source: Cellulose Only
Unamended unlnoculated
Unamended Inoculated
Amended unlnoculated
Amended Inoculated

Carbon Source: Cellulose + Glucose
Amended unlnoculated
Amended inoculated
Amended unlnoculated (RG salt)

Carbon Source: Cellulose + Succlnate
Amended uninoculated (wt acetylene)
Amended unlnoculated (w/o acetylene)
Amended inoculated (w/ acetylene)
Amended inoculated (w/o acetylene)

120

317

399

7.15
5.74
7.25 :I: 0.03

-0.22
-2.27
-2.42 :I: 0.08

0.28
-0.68
-0.42 :I: 0.07

· 1.08
0.14
0.52. :I: 0.18

1.19
0.52
0.33

5.67 :I: 0.00
6.35 :I: 0.46
6.09 :I: 0.00
7.81 :I: 0.26

1.03
-0.59
0.08
0.78

1.41
1.52
1.85
1.56

-0.62 :I: 0.17
0.11 :I: 0.13
0.01 :I: 0.13
0.35 :I: 0.31

-0.39
-0.40
-0.15
0.02

0.31
0.06
0.11
0.11

6.35 :I: 0.04
7.29 ± 0.11

-1.98
-1.45 :I: 0.07
2.60

-1.45 :t 0.29
-0.42 :I: 0.07
1.78 :t 1.57

-0.09 :I: 0.25
0.23 :I: 0.11
-0.82 ::1: 0.21

0.74
1.71
2.00
2.30

-0.15
-0.76
0.05
0.67

NA

18.7
5.56
18.0
6.82

:I:
:I:
:I:
:I:

NA

-1.98
NA

-2.29

RG salt = reagent grade NaCl was used in this treatment In place of WIPP salt

NA=not analyzed

28

:I:
:I:
:I:
:I:

0.15
0.08
0.13
0.24

593

. 804

:I:

· 2.51
0.32
1.68 ± 0.95

0.04

± 0.05
:I: 0.12
:I: 0.05
·::1: 0.14

0.07 :I: 0.07
0.20 :t 0.04
0.13 :I: 0.04

0.07
0.27
0.10
-0.11

-0.01
0.02
0.19
0.51

:I: 0.10
:t 0.32
:I: 0.27
:I: 0.19

1.03 ± 0.76
1.28 :I: 0.83
1.59 :I: 0.76

-0.63
-0.33
0.55
1.16

2553
. 0.73
-0.89
1.47 ± 0.51

1.36 ± 0.25
1.05 :I: 0.30
2.05 :If 0.99
1.15 :t 0.18

1.41
1.20
1.26

1.46
0.84
nla

0.74

0.40
0.04
0.37

r'
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Table 3. Production of Carbon Dioxide in Initially Aerobic Humid Treatments (without bentonite)

Treatments (Without bantonfta}

Carbon Dioxide {l!moles/same!el
Incubation Time (Days)

6

120

Control
Empty bottle
Blank (tube+brlne only)
No cellulose (salt/ lnoculum/ tube+brlne)

4.05
4.18
7.93 :t 0.19

Carbon Source: Cellulose Only
Unamended unlnoculated
Unamended Inoculated
_Amended unlnoculated
Amended Inoculated

7.45
11.7
14.0
35.9

Carbon Source: Cellulose + Glucose
Amended unlnoculated
Amended Inoculated
Amended unlnoculated (RG salt)

12.7 :t 0.4
28.3 :t 1.6
NA

Carbon Source: Cellulose + Succlnate
Amended unlnoculated (w/ acetylene)
Amended unlnoculated (w/o acetylene)
Amended Inoculated (w/ acetylene)
Amended Inoculated (w/o acetylene)

15.1
15.7
14.5
15.8

:t
:t
:t
:t

0.21
0.1
1.1
1.3

317

4.97
4.64
14.0 :t 0.1

4.96
4.54
10.7 :t 0.3

10.7
56.0
28.1
42.4

12.2
72.6
24.1
31.1

±. 0.2

4.4
:t 0.8
:t 1.5
:I:

32.7
183 :t 98
36.0

NA

26.0
NA

42.4

:t 0.7
:t 11.4
:t 1.8
:I: 2.4

39.7 :t 0.6
236 :t 140
44.8 :t 0.1

28.8
22.7
1384
40.0

RG salt • reagenfgrade NaCl was used In this treatment In place of WIPP salt
NA=not analyzed

29

399

593

804

4.94
4.63
9.21 :1: 0.06

4.87
3.00
6.28 :t 0.22

2.71
2.76
3.61 :t 0.18

12.2
65.5
22.9
24.8

:t 0.9
:t 11.5
:1: 2.8
:t 2.9

38.6 :1: 1.2
166 :1: 96
46.5 :!: 0.1,

27.7
19.7
· 1450
38.2

11.2
45.3
17.4
14.7

:t
:t
:t
:t

1.5
8.1
3.1
2.4

8.96
27.6
1~2
8.21

:t 1.82
:t 5.3
:1: 2.7
:t 1.75

2553
2.68
2.74
3.55 :1: 0.2

8.73( :t
1i :t
6.08' :t
4.48 :t

2.43
3.25
1. 78
1.09

35.0 :t 3.07
79.8 :t 39.8
47.4 :!: 2.6

26.5 :t 4.5
28.2 :t 9.0
39.4 :!: 5.6

29.6j :I: 5.84
9.1; :t 1.46
56.81 :t 3.99

21.0
14.4
1470
29.5

16.8
7.06
1270
23.6

22.12
4,7!!
n/a

16.86

/._

~
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Table 4. Production of Carbon Dioxide in Initially Aerobic Humid Treatments (with bentonite)

Treatments (with bentonlte)

Carbon 'Dioxide (l!moles/samele}
Incubation Time (Days)

6
Control
Empty bottle
Blank (tube+brlne only)
No cellulose (salt/ lnoculum/ tube+brlhe)

4.05
4.18
34.2 :t 0.6

120
4.97
4.64
164 :t 1

317
4.96
4.54
168 :t 8

399
4.94
4.63
144 :t 4

593
4.87
3.00
89.1 ± 0.8

__
2553

604
2.71
2.76
42.3 :t 3.0

2.68
2.74
16.13 :t 4.52

Carbon Source: Cellulose Only
Unamended unlnoculated
Unamended inoculated
Amended uninoculated
Amended Inoculated

Carbon Source: Cellulose + Glucose
Amended unlnoculated
Amended inoculated
Amended uninoculated (RG salt)

9.15
20.7
15.2
53.7

:t 0.56
:t 0.0
± 0.9
:t 2.4

14.8 :t 0.5
44.9 ± 2.6
NA

12.1
172
52.2
1030

:t 0.6
:t 5

± 1.8
± 80

46.3
1590 ± 40
39.5

13.2
273
49.9
1620

± 0.6
:t 25
± 1.1
:t· 30

13.1
268
45.1
1600

±
±
±
±

0.3
44
2.4
40

11.0
219
33.2
1520

± 0.5
:t 61
± 4.2
:t 40

590 :t 364
1240 :t 20
50.9 :t 1.3

625 :t 394
1250 ± 160
54.6 :t 2.1

694 :t 438
1240 ± 240
55.7 :t 6.7

50.0
50.4
1430
1460

50.8
46.8
1470
1500

46.1
43.6
1540
1520

9.82
184
23.1
1469.8

:t
:t
:t
:t

0.15
78
5.5
40

631 ± 401
816 :t 355
45.7 :t 8.6

9.9~
23;3
22.1
1059

22.9
21.7
38.5
52.8

NA

47.7
NA

1130

R<;, salt= reagent grade NaCl was used In this treatment In place of WIPP salt
NA=not analyzed

30

38.9
37.3
1460
1400

1.15
152
6.29
207

53.8 :t 26.3
964 :t 230
82 :t 37

Carbon Source: Cellulose + Succlnate
Amended uninoculated (w/ acetylene)
Amended uninoculated (w/o acetylene)
Amended Inoculated (w/ acetylene)
Amended Inoculated (w/o acetylene)

:t
:t
:t
:t

27.8
34
nla

631

~

·1

~-

Table 5. Summary of Carbon Dioxide Production per gram Cellulose in Initially Aerobic Humid Treatments (including corrected data)
Treatments

Carbon Dioxide· {!!moles/ gram cellulosel
Incubation. Time (Days)

without bentonlte

6

120

317

399

593.

804

2553

Control

No cellulose (salt/ inoculum/ tube+brlne)

7.93 :1: 0.19

14.0 :1: 0.1

10.7

11.7 :1: 0.1
35.9 :!: 1.3

56.0 :!: 4.4
42.4 :!: 1.5

3.n ± o.o3
28.0 :!: 1.0

42.1 :!: 3.3
28.5 :!: 1.0

±

0.3

9.21 :1: 0.06

6.38 :I:

0.22

3.61 :I:

0.18

3.55 :1: 0.2

72.6 :!: 11.4
31.1 :!: 2.4

65.5 :!: 11.5
24.8 :1: 2.9

45.3 :!:
14.7 :!:

8.1
2.4

27.6 :!:
8.21 :I:

5.3
1.75

12.0 :!: 3.25
4.48 :!: 1.09

62.0 :!: 9.8
20.5 ± 1.6

56.3 :!: 9.9
15.6 :!: 1.8

38.9 :1: 7.0
8.32 :I: 1.4

24.0 :!: 4.6
4.60 :!: 0.98

8.45 :!: 2.29
0.93 :!: 0.23

593

804

2553

Carbon Source: Cellulose

Unamended Inoculated
Amended Inoculated
Unamended inoculated (corrected}*
Amended Inoculated (correctedt

Treatments

Carbon Dioxide (!!moles/ gram cellulosel
Incubation Time (Days)

with bentonlte
6

120

317

399

Control

No cellulose (salt/ lnoculum/ tube+brlne)

34.2 :!: 0.8

164 :!: 1

168 :1: 8

144 ± 4

20.7 :1: 0.0
53.7 :!: 2.4

172 :!: 5
1033 :!: 76

273 ± 25
1623 :!: 26

268 ± 44
1600 :!: 44

105 :!: 9.6
1455 :1: 23.7

124 :!: 20.4
1456 :!: 40.0

42.3 :I: 3

16.13 ± 4.52

219 ± 61
1520 :!: 40

184 ± 76
1470 :!: 40

·233 ± 152
1059 :!: 207

130 :!: 36.2
1431 :!: 37.7

142 :!: 58.5
1428 :!: 38.8

217 :!: 141
1043 :!: 204

89.1 ± 0.8

Carbon Source: Cellulose

Unamended Inoculated
Amended inoculated
Unamended Inoculated (corrected}•
Amended Inoculated (correctedJ-

-13.5 ± 0.0
19.5 :!: 0.9

8 :!: 0
869 :1: 63.9

• These samples have been corrected with thE, appropriate control for gas production In the absence of cellulose
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Table 6. Total Volume of Gas Produced in Anaerobic Humid Treatments (without bentonite)

Treatments (without bentonfte)

Control
Empty bottle
Blan\( (tube+brine only)
No cellulose (salt/ inoculum/ tube+brfne)

Carbon Source: Cellulose Only
Unamended uninoculated
Unamended inoculated
Amended uninoculated
Amended Inoculated

Amended Inoculated (w/ acetylene)

Total Volume of Gas Produced (mVsamele)
Days
gas produced•
gas produced

140

~

415

gas produced
{275 d)

3.61 ± 0.66
2.80 ± 0.27
1.56 ± 0.63

-1.01
-1.01
-1.51

2.01 ± 1.04
0.37 ± 1.02
2.76 ± 0.88

-1.60
-2.43
1.20

0.72
-0.89
5.53

± 1.07
± 1.39
± 1.12
± 1.03

-1.58
-1.23
-1.85
-1.43

-2.26
-0.28
-1.87
-1.07

± 0.17
± 1.23
± 0.24
± 1.15

-2.27
-1.45
-0.95
-0.53

0.09
2.00
1.70
0.43

± 0.18
± 1.02
± 1.05
± 0.09

2.35
2.28
3.57
1.50

-3.87

14.95 ± 0.48

-1.61

7.15 ± 5.15

-7.80

0.32 ± 0.08

-6.83

6

100

7.98 ± 0.59
6.85 ± 0.38
6.49 ± 0.04

4.62 ± 0.54
3.81 ± 0.34
3.07 :i:: 0.07

-3.36
-3.04
-3.42

± 1.25

-5.74
-7.09
-6.57
-6.75

0.01
1.17
-0.92
-0.54

7.33
9.49
7.50
7.64

± 0.80
± 0.45
± 0.13
± 0.37

20.4 ±

0.1

1.59
2.40
0.93
0.89

± 1.23
± 1.25
± 0.69

16.6 ±

0.6

(94 d)

gas produced
(1741 d)

2156

-1.29
-1.26
2.77

Carbon Source: Cellulose + Glucose
Amended uninoculated
Amended Inoculated
Amended unlnoculated (RG salt)

6.55 ± 0.63
7.18 ± 0.04
6.60 ± 0.00

3.82 ± 0.73
4.83 ± 0.11
2.35 ± 1.90

-2.73
-2.35
-4.25

2.07 ± 0.66
1.77 ± 1.10
0.18 ± 2.28

-1.75
-3.06
-2.17

-0.51 ± 0.44
0.68 ± 1.90
0.09 ± 1.48

-2.58
-1.09
-0.09

2.50 ± 0.62
3.27 ± 1.71
3.83 ± 0.51

Carbon Source: Cellulose + Succlnate
Amended uninoculated (w/ acetylene)
Amended unlnoculated {w/o acetylene)
Amended inoculated (w/ acetylene)
Amended inoculated {w/o acetylene)

18.9 ± 0.1
6.30 ± 0.19
18.7 ± 0.1
5.67 ± 1).04

10.8 ± 4.1
4.50 ± 0.29
7.27 ± 6.63
1.70 ± 1.72

-8.11
-1.80
-11.46
-3.97

3.66
4.21
6.83
0.67

± 1.90
± 0.37
± 6.43
± 1.71

-7.15
-0.29
-0.44
-1.03

8.11
2.49
6.46
2.46

± 5.24
± 1.80
± 4.32
± 1.61

4.45
-1.72
-0.37
1.79

8.69
5.70 ± 3.19
1.95

I

RG salt = reagent grade N~CI was used In this treatment In place of WIPP salt
NA=not analyzed
•net gas produced between two time periods {duration between analyses given In parentheses).
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NA

3.01
2.59
3.74

NA
6.20
-0.76
4.59

,

1
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Table 7. Total Volume of Gas Produced in Anaerobic Humid Treatments (with bentonite)

Treatments (with bentonlte)

Control
Empty bottle
. Blank (tube+brine only)
No cellulose (satt/ lnoculum/ tube+brine)

Total Volume of Gas Produced {mVsamele!
Days
gas produced*
gas produced
140
(94 d)
(40 d)

6

100

7.98 :I: 0.59
6.85 :I: 0.38
6.18 :I: 0.19

4.62 :1: .0.54
3.81 :I: 0.34
4.60 :I: 0.37

-3.36
-3.04

7.22 :1: 0.25
6.63 :I: 0.03
6.18 :I: 0.08
6.81 :1: 0.12
18.2

gas produced

415

gas produced
(275 d}

2.01 :I: 1.04
0.37 :I: 1.02
1.93 :1: 0.37

-1.60
-2.43
1.06

0.72
-0.89
-1.79

:I: 2.97

-2.05
5.36
-2.36
-6.71

0.98
6.37
1.05
2.58

:1: 2.06
:1: 0.47
:I: ,1.49

1.63
-4.85
1.84
-6.02

2156

(1741 d)

-1.58

3.61 :I: 0.66
2.80 :1: 0.27
0.87 :I: 1.85

-1.01
-1.01
-3.73

2.91 :I: 0.90
6.36 :1: 1.22
3.72 :I: 0.51
10.4 :I: 1.7

-4;31
-0.27
-2.46
3.59

1.40 :1: 1.22
5.86 :I: 3.11
1.57 :I: 1.11
15.31 :1: 1.70

-1.51
-0.50
-2.15
4.91

17.2 :1: 0.3

-1.02

15.54

± 0.74

-1.61

7.32 :I: 5.11

-8.22

8.16 ± 4.20

0.84

7.18 :1: 0.04
6.97 :1: 0.11
7.18 :I: 0.14

3.18 :I: 1.10
9.79 ± 3.73
5.51 :I: 0.04

-4.00
2.82
-1.67

-0.39 :I: 0.77
7.87 ± 4.78
3.27 :I: 0.29

-3.57
-1.92
-2.24

-1.91 :1: 0.00
7.46 :I: 6.62
2.43 :1: 0.95

-1.52
-0.41
-0.84

0.19
7.73 :1: 4.82
6.23 :I: 11.15

2.10
0.27
3.80

19.9 :1: 0.4
7.91 :I: '0.48
·1s.6 ± 0.1
6.76 :I: 0.18

8.36 :1: 2.14
·4.26 :I: 1.10
16.7 :1: 0.5
10.2 ± . 0.3

-11.52
-3.65
-2.89
3.42

-3.61
-1.06
-8.12
0.23

-1.54
3.86
5.36
3.84

-6.29
0.66
-3.23
-6.57

2.34 ± 0.62
3.37 ± 2.03
10.04
-0.53

3.88
-0.49
4.68
-4.37

-1.29
-1.26
-3.72

Carbon Source: Cellulose Only .
Unamended unlnoculated
Unamended Inoculated
Amended unlnoculated
Amended Inoculated
Amended Inoculated (wl acetylene)

Carbon Source: Cellulose + Glucose
Amended unlnoculated
Amended inoculated
Amended unlnoculated (RG salt)

-

Carbon Source: Cellulose + Succlnate
Amended unlnoculated (w/ acetylene)
Amended unlnoculated (w/o acetylene)
Amended Inoculated (w/ acetylene)
Amended Inoculated (w/o acetylene)

0.3

RG salt = reagent grade NaCl was used in this treatment in place of WIPP salt
NA=not analyzed
*net gas produced between two time periods (duration between analyses given In parentheses).
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4.75
3.20
8.59
10.41

:I: 3.05

:I: 1.03
:I: 4.01
:I: 1.22

-0.65
11.22
-0.79
8.60

:I: 1.05

:1: 5.42
:1: 1.06

:I: 0.03
:I: 0.24

:I: 5.00
:I: 1.94

± 0.52

1
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Table 8. Production of Carbon Dioxide in Anaerobic Humid Samples (without bentonite)

µmoles C02'Sample
Days

Treatments (without bentonlte)

6

100

140

415

Control
Empty bottle
Blank (tube+brlne only)
Salt/ lnoculum/ tube+brlne (no cellulose)

0.00 ± 0.00
0.00 ± 0.00
3.60 ± 0.01

0.68, ± 0.48
0.32 ± 0.22
5.90 ± 0.11

1.34 ± 0.95
0.00 ± 0.00
7.63 ± 1.08

0.00 ± 0.00
0.00 ± 0.00
16.4 ± 0.6

4.13
2.14
8.35

Carbon Source: Cellulose Only
Unamended unlnoculated
Unamended inoculated
Amended uninoculated
Amended inoculated

4.07
11.3
3.34
16.9

-5_44
25.9
34.3
36.4

6.22
36.1
39.8
40.4

8.05
89.0
32.3
34.7

15.8
163
13.5
18.2

±
±
±
±

0.09
0.12
0.22
1.15

± 0.10
± 3.8
± 1.44
± 0.8

± 0.82
± 7.0
± 0.9
± 0.8

2156

± 0.18
± 24.4
± 1.5
± 0.9

±
±
±.
±

0.46
36
2.76
1

Amended Inoculated (wl acetylene)

13.7 ± 1.3

38.5 ±

2.2

42.7 ± 2.5

61.0 ± 16.9

47.3 ± 17 i

Carbon Source: Cellulose + Glucose
Amended uninoculated
Amended inoculated
Amended uninoculated (RG salt)

3.34 ± 0.27
17.7 ± 0.47
4.07 ± 0.37

23.5 ± 1.6
39.8 ± 0.2
19.8 ± 2.4

31.3 ± 0.0
42.2 ± 0.9
28.9 ± 0.6

38.6 ± 2.1
41.8 ± 4.2
26.3 ± 2.9

42.9 ± 5.2;
52.8 ± 10.8
47.8 ± 12.3

Carbon Source: Cellulose + Succlnate
Amended unlnoculated (w/ acetylene)
Amended unlnoculated (w/o acetylene)
Amended Inoculated (w/ acetylene)
Amended Inoculated (w/o acetylene)

3.21
3.19
13.5
14.8

±
±
±
±

22.5 ± 0.8
21.4 ± 0.2
78.1 ± 33.4
60.5 ± 16.0

29.4
27.9
123
106

0.04
0.18
0.7
0.2

RG salt= reagent grade NaCl was used in this treatment in place of WIPP salt
NA=not analyzed

34

±
±
±
±

2.5
0.5
63
21

28.8
· 34.1
308
328

±
±
±
±

3.0
2.5
175
78

NA

984
99.8
1034

-~

~
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Table 9. Production of Carbon :Pioxide in Anaerobic Humid Samples (with bentonite)

Treatments (with bentonite)

µmoles COfSample
Days

6

100

140

415

0.68 :I: 0.48
0.32 :t 0.22
36.6 :I: 6.1

1.34 :I: 0.95
0.00 :I: 0.00
39.8 ± 5.5

0.00 :I: 0.00
0.00 :I: 0.00
51.6 ± 3.4·

4.13
2.14
93.8

12.1
93.7
39.2
250

14.4
186
45.5
473

26.5
434
49.6
442

37.6
483
41.7
554

2156

Control
Empty bottle
Blank {tube+brine only)
Salt/ inoculum/ tube+brine (no cellulose)

0.00 :I: 0.00
_ 0.00 :I: 0.00
14.2 :I: 0.51

Carbon Source: Cellulose Only
Unamended uninoculated
Unamended inoculated
Amended uninoculated
Amended Inoculated

5.04
20.3
6.65
32.2

Amended Inoculated (w/ acetylene)

26.8 .:I: 0.7

94.0 :I: 18.6

6.71 ~ 0.12
31.4 ± 0.7
5.28 :I: 0.45

5.77
8.58
27.7
28.0

± 0.15
± 0.2
:I: 0.80
± 1.1

:I: 3.2
:I: 2.6
:I: 1.5

± 30

:I: 3.6
:t 6
:I: 1.5
± 25

:I: 8.9
:I: 39
:I: 1.6

± 152

:1:·

19.1

:t 133
± 3.2
± 35.7

123 :I: 30

251 :I: 92

558 :I: 219

44.5 :I: 0.2
396 :I: 13
45.9 :I: 0.7

53.1 :I: 0.4
487 ± 1
55.1 ± 1.4

64.3 ± 1.0
584 ± 28
74.9 :I: 2.2

177
754 ± 94/
178 ± 3

0.00 :1:
44.9±
70.3 :I:
237 :t

41.5
51.5
114
317

Carbon Source: Cellulose + Glucose
Amended uninoculated
Amended inoculated
Amended unlnoculated (RG salt)

Carbon Source: Cellulose + Succinate
Amended uninoculated (w/ acetylene)
Amended unlnoculated (w/o acetylene)
Amended inoculated {w/ acetylene)
Amended inoculated (w/o acetylene)

:1: 0.60
± 0.74
± 0.27
:1: 0.82

RG salt = reagent grade NaCl was used in this treatment In place of WIPP salt
NA=not analyzed

35

0.00
1.6
2.7
2

± 3.1
:I: 1.0
:I: 0
:I: 6

36.7
54.0
324
516

± 0.9
2.0
± 30
:1: 0

:I:

48.5 :I: 0.5
79.4 ± 3.4
447
1356

~
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Table 10. Summary of Carbon Dioxide Production per gram Cellulose in Anaerobic Humid Samples

Treatments _

Carbon dioxide il:!moles/ gram cellulose}

without bentonlte

Days

6

100

140

415

3.60 :I: 0.01

5.9 :1: 0.1

7.64 :1: 1.08

16.4 :I: 0.6

8.35

11.3 :I: 0.1
16.9 .:I: 1.2

25.9 :I: 3.8
36.4 :1: 0.8

36.1 :1: 7
40.4 :1: 0.8

89 :t 24.4
34.7 :I: 0.9

163 ± 36
18.2 :1: 1

7.70 :I: 0.08
13.3 :1: 0.9

20.0 :1: 2.9
30.5 :I: 0.7

28.5 :1: 5.S32.8 :1: 0.6

72.6 :1: 19.9
18.3 :1: 0.5

154.7 :1: 34.2
9.9 :1: 0.5

2156

Control

No cellulose (salt/ inoculum/ tube+brine)
Carbon Source: Cellulose

Unamended Inoculated
Amended Inoculated
Unamended inoculated (corrected)*
Amended Inoculated (corrected,'*

Carbon dioxide (!!moles/ !lam cellulose}
Days

Treatments
with bentonlte

6

100

140 .

415

2156

Control

No cellulose (salt/ inoculum/ tube+brine)

14.2 :I: 0.5

36.6 :1: 6.1

39.8 :1: 5.5

51.6 :I: 3.4

93.8

20.3 ± 0.2
32.2 :I: 1.1

94 ± 3
250 :I: 30

186 ± 6
473 :1: 25

434 :1: 39
442 ± 152

483
554

6.10 :1: 0.06
18.0 :I: 0.6

57.1 :I: 1.6
.213 :1: 26

146 :I: 5
433 :1: 23

382 :1: 34
390 :1: 134

389 :1: 107
460 :1: 30

Carbon Source: Cellulose

Unamended inoculated
Amended Inoculated
Unamended inoculated (corrected)*
Amended Inoculated (corrected}*

• These samples have been co"ected with the appropriate control for gas production in the absence of cellulose

36

± 133
± 35.7.
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Table 11. Total Volume of Gas Produced in Samples Containing Polyethylene.

Sample

2612

30

189

0.93
0.85

0.97 ± 0.13
1.74 ± 0.17

-1.09 ± 0.63
1.56 ± 0.03

0.45. ± 0.50
0.90 · ± 0.48

0.78 ± 0.52
1.73 ± 0.57

1.70 ± 0.35
2.69 ± 0.59

3.29 ± 0.37
2.86 ± 0.49

1.07
0.93

1.17 ± 0.05
4.96 ± 0.24

0.98 ± 0.08
3.13 ± 1.19

0.66 ± 0.37
3.13 ± 1.15

1.59 ± 0.42
3.66 ± 0.98

2.48 ± 0.34
4.24 ± 0.82

2.31 ± 0.4
5.27

1.06
1.17
1.02

1.50
1.56
1.25

2.47
1.30
2.19.

2.42
1.61
1.33

3.46
2.51
3.02

4.53
3.33
4.39

1.06
0.95
0.84

1.73 ± 0.05
2.09 ± 0.09
1.94 ± 0.22

1.55 ± 0.34
0.98 ± 0.32
1.52 ± 0.14

1.78 ± 0.49
1.54 ± 0.41
1.13 ± ·o.57

1.87 ± 0.44
1.55 ± 0.36
1.9.5 ± 0.61

2.70 ± 0.25
2.49 ± 0.38
2.97 ± 0.56

3.84
0.42
2.85 ± 0.64
1.99

1.21
1.14
1.22

1.44
1.35
1.41

1.19
1.22
0.59

2.34
2.24
1.98

2.09
2.10
2.32

2.40
2.51
2.67

3.47
3.46
3.51

1.15

5.09 ± 0.06
5.61 ± 0.21
5.41 ± 0.19

3.33 ± 0.92
4.99 ± ().58
4.37 ± 0.81

3.73 ± 0.91
4.84 ± 0.61
4.75 ± 0.74

3.33 ± 0.45
4.30 ± 0.61
4.54 ± 0.85

3.48 ± 0.58
3.76 ± 0.14
4.69 ± 0.83

3.15
4.05 ± 0.06
4.02

0

No Plastic or Rubber
Aerobic
Unamended
Amended

Milllllters of Gas Produced/Samele
Days
488
334

840

Anaerobic
Unamended
Amended

Polyethylene - Aerobic
Unamended
Unirradiated
Irradiated (Low-Dose)
Irradiated (High-Dose)

-1.97
-2.37
-2.32

Amended
Unirradiated
Irradiated (Low-Dose)
Irradiated (High-Dose)

±

Polyethylene - Anaerobic
Unamended
Unirradiated
Irradiated (Low-Dose)
Irradiated (High-Dose)

Amended
Unirradiated
Irradiated (Low-Dose)
Irradiated (High-Dose)

1.26

1.08

Amended: NH4NO3 (0.5 g/L), ~HPO4 (0.5 94-), yeast extract (0.25 g/L}; Unamended: no nutrient addition:
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Table 12. Total Volume of Gas Produced-in Samples Containing Polyvinylchloride.
Milliliters of Gas Produced/Samele
Days

Sample
0

'189

30

488

334

2612

840

Na Plastic or Rubber
Aerobic
0.93
0.85

0.97
1.74

±
±

0.13
0.17

-1.09
1.56

±
±

0.63
0.03

0.45
0.90.

1.07
0.93

1.17
4.96

±
±

0.05
0.24

0.98
3.13

±
±

0.08
1.19

0.66 ± 0.37
3.13 ± 1.15

1.59 ± 0.42
3.66 ± 0.98

2.48
4.24

1.06
. 0.90
1.12

0.64
0.92
1.18

-1.99
0.59
-2.05

1.39
1.59
1.40

1.13
1.02
1.09

2.08
2.29
1.34

1.90 ± 0.23
-0.47 ± 0.31
-1.08 ± 0.14

1.87 ± 0.13
-0.05 ± 0.23
2.81 ± 0.71

1.67 ± 0.29
0.17 ± 0.18
2.05 ± 0.04

1.80 ± 0.32
0.49 ± 0.15
2.48 ± 0.10

2.57 ± 0.37
1.37 ± 0.17
3.00 ± 0.17

3.23
0.36
2.65 ± 0.2
3.81
0.12

1.06
1.24
1.09

1.66
1.88
1.53

1.70
1.61
1.53

2.12
1.09
1.34

2.14
0.96
1.54

3.08
1.66
1.72

3.55
2.66
3.97

1.02
0.99
0.96

5.10
1.32
2.73

3.89 ± 1.08
3.62 ± 0.92
5.34 ± 0.11

4.07
5.01
5.24

4.69 ± 0.58
4.94 ± 0.16
5.19 ± 0.03

4.72 · ± 0.42
4.75 ± 0.20
5.27 ± 0.02

Unamended
Amended

±
±

0.50
0.48

0.78
1.73

±
±

0.52
0.57

1.70 ± 0.35
2.69 ± 0.59

3.29 ± 0.37
2.86 ± 0.49

±
±

2.31 ± 0.4
5.27

Anaerobic
Unamended
Amended

0.34
0.82

Polyvinylchloride -Aerobic
Unamended
Unirradiated
Irradiated (Low-Dose)
Irradiated (High-Dose)

Amended
Unirradiated
Irradiated (Low-Dose)
Irradiated (High-Dose)

0.89
0.90
0.87

Polyvinylchloride -Anaerobic
Unamended
Unirradiated
Irradiated (Low-Dose)
Irradiated (High-Dose)

Amended
Unirradiated
Irradiated (Low-Dose)
Irradiated (High-Dose)

±
±
±

0.19
0.06
0.79

±
±
±

0.94
0.30
0.11

Amended: NH4NO3 (0.5 g/L}, K2HPO4 (0.5 g/L), yeast extract (0.25 g/L); Unamended: no nutrient addition.
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4.01
4.78
5.31

±
±
±

0.80
0.23
0.09

3.36
3.38
1.97

±
±

~
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Table 13. Total Volume of Gas Produced in Samples Containing Neoprene.

Milliliters of Gas Produced/Samele
Days

Sample
0

30

334

189

2612

840

488

No Plastic or Rubber
Aerobic
Unamended
Amended

± 0.13
± 0.17

0.93
0.85

0.97
1.74

1.07
0.93

1.17 ± 0.05
4.96 ± 0.24

-1.09
1.56

±
±

0.63
0.03

0.45
0.90

±

:±

0.50
0.48

0.52
0.57

1.70 ± 0.35
2.69 ± 0.59

3.29 ± 0.37
2.86 ± 0.49

1.59 ± 0.42
3.66 ± 0.98

2.48 ± 0.34
4.24 ± 0.82

2.31 ±· 0.40
5.27

0.78
1.73

±
±

Anaerobic
Unamended
Amended

0.98 ± 0.08
3.13 ± 1.19

0.66 ± 0.37
3.13 ± 1.15

Neoprene -Aerobic
Unamended
Unirradiated
Irradiated (Low-Dose)
Irradiated (High-Dose)

0.91
1.03
0.97

0.32
-0.02
-0.05

.2;13
-0.84
-2.30

-1.77
1.32
0.53

-0.94
1.66
1.95

3.23
3.25
2.91

2.70
3.55
2.74

Amended
Unirradiated
Irradiated (Low-Dose)
Irradiated (High-Dose)

1.00
0.97
0.70

2.32 ± 0.09
1.87 ± 0.20
1.91 ± 0.15

1.75 ± 0.12
1.74 ± 0.30
1.76 ± 0.38

1.34 ± 0.12
1.28 ± 0.37
1.33 ± 0.37

1.65 ± 0.21
1.70 ± 0.26
1.77 ± 0.24

2.69 ± 0.34
2.96 ± 0:22
2.80 ± 0.06

2.66 ~ 0.25
3.13
0.43
3.16 :I: 0.40

1.06
1.10
1.14

1.48

0.95
1.05
1.54

1.67
1.26
2.03

1.56
1.68
1.9Q

1.80

1.29
1.73

2.44
1.98

2.15
1.90
3.44

1.23
0.98
1.00

5.19 ± 0.14
5.05 ± 0.11
4.53 ± 0.09

3.48 ± 1.00
3.61 ± 0.64
4.74 ± 0.24

4.19 ± 0.93
2.46 ± 0.33
5.26 ± 0.20

3.76
2.31
4.86

2.96 ± 0.54
2.46 ± 0.36
5.12 ± 0.07

3.64 ± 0.31
2.79 ± 0.35
4.58 ± 0.06

±

Neoprene -Anaerobic
Unamended
Unirradiated
In-adiated (Low-Dose)
Irradiated (High-Dose)

Amended
Unirradiated
Irradiated (Low-Dose)

Irradiated (High-Dose)

Amended: NH4NO3 (0.5 g/L), K2HPO4 (0.5 g~). yeast extract (0.25 g/L); Unamended: no nutrient addition•.
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±
±

0.73
0.39
0.04
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Table 14. Total Volume of Gas Produced in Samples Containing Unleaded Hypalon.
Mllllllters of Gas Produced/Samele

Days

Sample

O·

2464

664

332

157

No Plastic or Rubber
Aerobic
Unamended
Amended

±
±

1.08
1.00

0.86 ± 0.08
-0.21 ± 0.07

0.33 ± 0.09
-0.04 ± 0.09

0.36
0.51

0.65
0.76

1.47 ± 0.04
4.30 ± 0.11

0.86 ± 0.17
2.45 ± 0.95

1.07 ± 0.08
3.09 ± 0.81

1.51
3.58

0.14
0.21

0.34
1.18

0.82
p.87

0.15
0.07

1.45 ± 0.27
1.37 ± 0.07

Anaerobic
Unamended
Amended

± 0.08
± 0.74

Unleaded Hypalon - Aerobic
Unamended
Unirradiated
Irradiated (Low-Dose)

1.12

1.06

1.05
-0.24

Amended
1.11

-0.60 ± 0.06
0.54 ± 0.91

-0.25 ± 0.15
1.07 ± 0.89

0.49 ± 0.09
1.90 ± 0.88

1.40 ± 0.35 ;
1.68 ± 0.15

Unirradiated

0.84

1.45

0.94

1.55

2.21

Irradiated (Low-Dose)

0.77

1.39

0.91

1.08

1.36

0.82
0.86

4.04 ± 0.04
2.92 ± 0.69

2.92
2.67

Unirradiated
Irradiated (Low-Dose)

1.14

Unleaded Hypalon - Anaerobic
Unamended

Amended
Unirradiated

Irradiated (Low-Dose)

± 0.92

±

0.98

Amended: NH4N03 (0.5 g/L), K2HP04 (0.5 g/L), yeast extract (0.25 g/L); Unamended: no nutrient addition.
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3.49
3.41

± 0.89

±

0.90

3.29 ± 0.78
2.99 ± 0.67

~
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Table 15. Total Volume of Gas Produced in Samples Containing Leaded Hypalon.

MIiiiiiters of Gas Produced/Samele
Days

Sample
0

332

157

2464

664

No Plastic or Rubber
Aerobic
Unamended
Amended

1.08
1.00

0.86
-0.21

± 0.08
0.07

0.33
-0.04

±
±

0.09
0.09

0.36
0.51

± 0.15

±

±

0.07

1.45 ± 0.27
1.37 ± 0.07

0.65
0.76

1.47
4.30

±
±

0.04
0.11

0.86
2.45

±
±

0.17
0.95

1.07
3.09

±
±

0.08
0.81

1.51 ± 0.08
3.58 ± 0.74

1.06
1.02

-0.13
-0.26

-0.41
-1.04

-0.58
-1.36

1.17
1.08

-1.11 ± 0.67
-0.72 ± 0.06

1.40 ± 0.93
..
-0.17 ± 0.14

1.81 ± 0.93
0.57 ± 0.16

2.67
2.23·

0.31
0.29

1.00
1.06

1.09
1.01

1.49
1.01

1.85
1.34

0.94
1.06

3.85 ± 0.02
3.83 ± 0.10

2.96
3.77

3.30 ± 1.12
4.45 ± 0.05

3.60
~.97

Anaerobic
Unamended
Amended

Leaded Hypalon -Aerobic
Unamended
Unirradiated
Irradiated (Low-Dose)

.

Amended
Unirradiated
Irradiated (Low-Dose)

0.86
- -1.07

±
±

0.79
0.25

±

0.93
0.38

.Leaded Hypalon - Anaerobic
Unamended
Unirradiated
Irradiated (Low-Dose)

Amended
Unirradiated
Irradiated (Low-Dose}

±

±

0.78
0.14

Amended: NH4 N03 (0.5 g/L), ~HP04 (0.5 g/L), yeast extract (0.25 g/L); Unamended: no nutrient addition.
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Table 16. Carbon Dioxide Produced in Samples Containing Polyethylene.

JJmoles COz.lSample
Days

Sample
0

2612

30

189

334

1.50
1.21

1.76 ± 0.13
26.1 ± 0.2

8.11 ± 0.33
35.9 ± 0.4

8.48 ±· 0.39
38.0 ± 0.9

11.9 ± 0.5
42.8 ± 1.5

15.0 ± 1.7
42.7 ± 2.1

19.9 ± 1.2
46.2 ± 1.1

1.52
1.21

1.76
18.0

±
±

8.60 ± 0.50
29.5 ± 0.6

15.5 ± 0.2
33.6 ± 0.7

16.6 ± 1.9
32.9 ± 0.7

31.9

1.70
1.67
1.56

3.63
2.57
2.70

6.81
8.16
6.37

13.6
14.8
13.7

18.7
14.9
13.6

37.3
16.5
18.7

64.2
18.0
28.8

1.29
1.23
1.25

29.1 ± 0.3
27.3 ± 0.3
28.8 ± 0.1

36.3 ± 0.2
35.0 ± 0.3
34.8 ± 0.4

44.6 ± 0.7
44.6 ± 0.7
44.3 ± 1.3

40.1 ± 1.0
40.8 ± 1.6
42.6 ± 0.2

1.66
1.58
1.63

1.83
1.82
2.10

4.53
3.15
2.71

14.0
13.1
8.80

11.7
15.9
20.6

1.29
1.35
1.23

19.5
19.2
19.5

34.7 ± 0.4
34.6 ± 0.9
33.6 ± 0.1

32.6
31.5
33.6

840

488

No Plastic or Rubber
Aerobic
Unamended
Amended

Anaerobic·
Unamended
Amended

±
±

0.05
0.2

2.71
23.7

0.08
0.1

17.2 ± 1.4

Polyethylene -Aerobic
Unamended
Unirradiated
Irradiated (Low-Dose)
Irradiated (High-Dose)

Amended
Unirradiated
Irradiated (Low-Dose)
Irradiated (High-Dose)

41.5 ± 2.7
40.3 ± 2.2
· 41.5 ± 0.3

43.7
49.4
52.4

!

± 5.6
±

2.6

±

2.8

Polyethylene -Anaerobic
Unamended
Unirradiated
Irradiated (Low-Dose)
hradiated (High-Dose)

Amended
Unimdiated
Irradiated (Low-Dose)
Irradiated (High-Dose)

±
±
±

0.1
0.2
0.2

26.1

± 0.1

25.8

±

24.3

±

0.5
0.3

Amended: NH4N03 (0.5 g/L), K2HP04 (0.5 g/L), yeast extract (0.25 g/L); Unamended: no nutrient addition.
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14.0
15.2
23.4

11.2
15.6
21.5

± 0.4
± 1.1
±

1.3

32.0
32.0
35.8

±
±
±

2.3
0.7
2.2

34.2
27.4
27.3

~
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Table 17. Carbon Dioxide Produced in Samples Containing Polyvinylchloride.
µmoles C02'Sample

Sample

No Plastic or Rubber

Days
0

30

189

334

488

1.50
1.21

1.76 ± 0.13
26.1 ± 0.2

8.11 ± 0.33
35.9 ± 0.4

8.48 ± 0.39
38.0 ± 0.9

11.9 ± 0.5
42.8 ± 1.5

15.0 ± 1.7
42.7 ± 2.1

1.52
1.21

1.76 ± 0.05
18.0 ± 0.2

2.71 ± ,0.08
23.7 ± 0.1

8.60 ± 0.50
29.5 ± 0.6

15.5 ± 0.2
33.6 ± 0.7

16.6
32.9

1.50
1.54
1.57

3.63
2.11
1.89

7.58
16.1
9.38

11.7
24.1
16.2

14.5
22.2
14.7

18.0
22.8
15.4

29.1
31.3
21.1

1.25
1.15
1.22

28.0 ± 0.5
17.8 ± 1.2
20.3 ± 0.1

41.7 ± 0.2
29.4 ± 0.9
44.6 ± 0.0

43.6 ± 0.3
30.7 ± 0.4
44.8 ± 0.3

40.9 ± 0.3
28.9 ± 0.3
44.4 ± 0.6

39.8 ± 0.1
26.5 ± 0.1
50.1 ± 3.4

44.9 ± b.4
32.7 ± '.o.3
48.4 ± 3.4

1.54
1.59
1.56

1.76
1.85
1.88

7.77
1.95
2.03

13.7
3.20
4.18

15.6
3.50
4.02

20.0
3.12
4.79

25.9
4.70
49.4

1.19
1.20
1.18

18.8 ± 0.3
3.44 ± 0.08
10.0 ± 3.8

24.1 ± 0.4
16.7 ± 0.5
20.2 ± 2.3

28.5 ± 0.8
18.3 ± 0.2
22.0 ± 3.0

28.6 ± 0.9
17.4 ± 0.1
22.4 ± 3.7

31.9 ± 0.7
17.4 ± 0.3
28.5 ± 7.1

34.8 ± 1.7
18.7 ± 0.4
27.5 ± 6.3

2612

840

Aerobic
Unamended
Amended

19.9 ± 1.2
46.2 ± 1.1

Anaerobic
Unamended
Amended

±.
±

1.9
0.7

17.2
31.9

±

1.4

Polyvmykhwride-Aerobk
Unamended
Unirradiated
Irradiated (Low-Dose)
Irradiated (High-Dose)

Amended
Unirradiated
Irradiated (Low-Dose)
Irradiated (High-Dose)

Polyvinylchloride -Anaerobic
Unamended
Unirradiated
Irradiated (Low-Dose)
Irradiated (High-Dose)

Amended
Unirradiated
Irradiated (Low-Dose)
Irradiated (High-Dose)

Amended: NH4NO3 (0;5 g/L}, K2HPO4 (0.5 g/L), yeast extract (0.25 g/L); Unamended: no nutrient addition.
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Table 18. Carbon Dioxide Produced in Samples Containing Neoprene.
µmoles CO2/Sample

Sample
30

0

189

488

334

No Plastic or Rubber
Aerobic

±
±

1.50
1.21

1.76 ± 0.13
26.1 ± 0.2

8.11
35.9

0.33
0.4

8.48 ± 0.39
38.0 ± 0.9

1.52
1.21

1.76 ± 0.05
18.0 ± 0.2

2.71 ± 0.08
23.7 ± 0.1

8.60 ± 0.50
29.5 ± 0.6

1.60
1.66
1.64

3.34
3.69
4.21

7.68
8.18
10.4

1.27
1.32
1.30

25.4
27.6
29.3

Unirradiated
Irradiated (Low-Dose)
Irradiated (High-Dose)

1.58
1.65
1.67

2.01
2.09
1.81

2.75
2.16
2.28

Amended
Unirradiated
Irradiated (Low-Dose)
Irradiated (High-Dose)

1.24
1.32
1.35

18.3 ± 0.1
19.0 ± 0.4
23.4 ± 0.9

22.7
22.5
30.7

Unamended
Amended

2612

840

Days

±
±

15.0
42.7

±
±

1.7
2.1

19.9 ± 1.2
46.2 ± 1.1

15.5 ± 0.2
33.6 ± 0.7

16.6
32.9

±
±

1.9
0.7

17.2 ± 1.4
31.9

8:33
10.7
16.0

10.1
12.3
25.5

26.8
15.1
41.6

30.5
36.6
60.0

37.7 ± 0;3
40.9 ± 0.9
46.7 ± 2.3

39.4 ± 0.9
41.8 ± 1.6
48.5 ± 3.2

46.8 ± 2.7
43.5 ± 3.1
55.2 ± 7.1

46.2 ± ~.7
55.8 ± 1;.8
74.6 ± 0.0

9.34
3.09
2.50

15.7
NA
2.36

15.7
19.2
2.92

15.7
25.7
19.0

32.9 ± 0.6
28.3 ± 0.9
34.8 ± 1.0

33.1 ± 0.8
31.3 ± 1.0
36.5 ± 0.7

33.5 ± 1.0
31.7 ± 0.8
48.7 ± 1.7

31.7 ± 0.1
33.9 ± 0.5
47.8 ± .2.2

11.91
42.8

0.46
1.5

Anaerobic
Unamended
Amended

Neoprene -Aerobic
Unamended
Unirradiated
Irradiated (Low-Dose)
• Irradiated (High-Dose)

Amended
Unirtadiated
Irradiated (Low-Dose)
Irradiated (High-Dose)

±
±
±

0.4
0.3
0.2

38.4
40.2
44.5

±
±
±

0.5
0.7
1.1

Neoprene - Anaerobic
Unamended

±
±
±

0.3
0.2
1.3

Amended: NH4 NO3 (0.5 g/L), K2HPO4 (0.5 g/L), yeast extract (0.25 g/L); Unamended: no nutrient addition.
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Table 19. Carbon Dioxide Produced. in Samples Containing Unleaded Hypalon.

--

µmoles CO2/Sample

Sample

Days
2464

157

332

664

1.78
1.56

3.84 ± 0.15
30.3 ± 0.5

3.69 ± 0.06
30.8 ± 0.4

2.52 ± 0.52
29.8 ± 0.2

5.55 ± 0.08
33.3 ± 0.7

1.78
1.65

2.76 ± 0.01
20.4 ± 0.2

2.76
21.2

±

4.15 ± 1.44
22.0 ± 0.1

5.26 ± 0.15
23.6 ± 0.5

1.78
1.77

3.21
4.08

3.18
5.33

3.67
6.77

4.90
11.2

1.51
1.64

27.9
40.9

27.1 ± 0.6
40.6 ± 6.4

31.8
43.8

Unirradiated

1.79

2.10

1.9

2.23

5.10

Irradiated (Low-Dose)

1.79

2.22

1.97

4.04

5.80

1.56
1.65

19.9
18.8

19.6 ± 0.3
2.3.5 ± 1.8

21.1
31.1

0

No Plastic or Rubber
Aerobic
Unamended
Amended

Anaerobic
Unamended
Amended

±

0.01
0.1

Unleaded Hypalon - Aerobic
Unamended
Unirradiated
Irradiated (Low-Dose)

Amended
Unirradiated
Irradiated (Low-Dose)

±
±

28.1
41.8

0.3
8.6

±
±

0.3
8.4·

±,
±

0.3
7.1

±
±

0.1
5.9

Unleaded Hypalon - Anaerobic
Unamended

Amended
Unirradiated
Irradiated (Low-Dose)

±
±

20.8
21.3

0.2
0.6

±
±

0.2
0.4

Amended: NH4N03 (0.5 g/L), K2 HP04 (0.5 g/L), yeast extract (0.25 g/L); Unamended: no nutrient addition.
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Table 20. Carbon Dioxide Produced in·Samples Containing Leaded Hypalon.
µmotes C02'Sample

Sample

Days
0

157

332

664

No Plastic or Rubber
Aerobic
Unamended
Amended

±
±

1.78
1.56

3.84
30.3

1.78
1.65

2.76 ± 0.01
20.4 ± 0.2

1.72
1.71

3.77
3.30

Unirradiated
Irradiated (Low-Dose)

1.53
1.59

32.8
27.3

Leaded Hypalon -Anaerobic
Unamended
Unirradiated

1.71

1.80

Irradiated (Low-Dose)

1.74

2.05

1.69
1.72

18.1
18.6

0.15
0.5

±
±

±
±

2464

0.52
0.22

5.55 ± 0.08
33.3 ± 0.7

2.76 ± 0.01
21.2 ± 0.1

4.15 ± 1.44
22.0 ± 0.1

5.26 ± 0.15
23.6 ± 0.5

4.03
3.72

5.33
4

8.27
4.33

39.5 ± 8.2
27.6 ± 0.1

37.4
20.4

1.66
2.12

2.12

6.08

2.60

5.39

19.6 ± 0.2
19.4 ± 0.2

21.5 ± 0.8
18.0 ± 1.7

26.1 ± 4.4
20.9 ± 0.1

3.69
30.8

0.06
0.4

.2.52
29.84

Anaerobic
Unamended
Amended

Leaded Hypalon -Aerobic
Unamended
Unirradiated
Irradiated {Low-Dose)

Amended

± 3.9
±

0.2

± 9.4
± 6.6.

47.2 ± 3.2
25.1 ± 1.7

Amended
Unirradiated
Irradiated (Low-Dose)

± 0.1

± 0.1

Amended: NH4 N03 (0.5 g/L), ~HP04 (0.5 g/L}, yeast extract (0.25 g/L); Unamended: no nutrient addition.
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3.0 Microstructural Investigations

()

Microstructure Investigation of Cellulose Materials from the
Eddy Potash Mine
From: Huifang Xu (University of New Mexico)
To: Yifeng Wang (Dept. 6823, Sandia National Laboratories)

Abstract
A microanalysis technique for characterizing the structures of cellulose materials and
their changes due to microbial or chemical reactions has been developed. Two wood
samples collected from the Eddy Potash Mine have been characterized. The volume
percentages of high crystallinity zones in the two samples are estimated to be 60-90%.
No structural changes related to chemical reactions have been observed in these samples,
indicating no degradation having occurred to these matenals·which have been in salt
mine environment for over 40 years.

a

Introduction
The Waste Isolation Pilot Plant (WIPP) located in southeastern New Mexico is designed
for disposal of defense-related transuranic wastes. Potential degradation of cellulose
materials through microbial reactions· is a major concern for WIPP long-term
performance assessment (Wang and Brush, 1996). Cellulose materials are generally
composed of both crystalline and amorphous fractions. The crystalline fraction is
expected to be more resistant to biodegradation than the amorphous fraction (e.g.
Leschine, 1995). To obtain more realistic microbial gas generation rates for WIPP
performance assessments (PA), two fractions of cellulose materials must be characterized
in terms of their relative amounts and biodegradability. Summarized below is the
exploratory work conducted at the Transmission Electron Microscopy Laboratory of the
University of New Mexico under contract# 6704. The purpose of this work is to develop
a microanalysis technique for characterizing the structures of cellulose materials and their
changes due to microbial or chemical reactions. The technique developed here can be
used to support solid sample analysis for Brookhaven National Laboratory Gas
Generation Experiments and the natural analog study at Sandia National LaboratoriesCarlsbad Office.

Samples and Experimental Method

(

The cellulose materials were collected from The Eddy Potash Mine located in southern
New Mexico. These materials have been underground for more than four decades, under
a moisture condition similar to that in the WIPP. Two wood samples(# 002 and# 006)
were selected for a crystallinity study. Thin sections of the samples w~e prepared by
slicing the wood samples using an ultramicrotome and a diamond knife. Thickness of the
thin sections was set at 5-10 µm. Both parallel and normal to fiber direction of the
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wood samples were selected for sectioning. The sliced thin sections were then used for
both optical and electron microscopy observations. The samples for transmission
electron microscopy (TEM) observation wereprepare_d by putting part of the thin section
on copper grids. The specimens were ion milled until they were transparent to electron
beam. The sample preparation technique developed in this work ensures the microstructures of a sample to remain intact during sample preparation. All the TEM data were
obtained using a JEOL 2010 high-resolution TEM with an attached ISIS X-ray energy
dispersion spectroscopy (EDS) system (from Oxford Instruments). Accelerating voltage
of the TEM is 200 kV.

Experimental Results
Figure 1 is an optical microscopic image of sample #002 parallel to fibers (using
polarized light). It displays low interference color (dark to gray) zones and high
interference color (yellow to red) zones. The zones with high interference color indicate
relatively higher crystallinity with respect to the zones with low interference color.
Figure 2 is a SEM image of the sample # 002 showing texture of a section normal to fiber
direction.

(

Ion milled thin section for TEM observation also shows that the zones with high
interference color are relatively Ar-beam resistant with respect to the zones with low
interference color. Selected area electron diffraction (SAED) pattern from the high
interference zones shows diffuse diffraction rings and arc (Figure 3). These rings
.indicate average periodicities of 3.8 A, 2.2 A, and 1.1 A, respectively. Diffuse reflections
(such as 3.8 A ring or arc) may result from very small crystalline domains and/or
periodicity variation. Non-uniform intensity distribution of 3.8 A diffraction indicates
preferred (not random) orientation of crystalline domains. Figure 4 is a dark-field image
(imaged using one 3.8 A diffraction) shows crystalline domains (areas with bright spots)
with average size of 4 nm. Therefore, the zones with high interference color consist of
very fine crystalline domains. The orientation of the domains are different. However,
SAED pattern from poor- or non-crystalline zones only shows diffuse diffractions
without obvious diffraction rings (Figure 5).·
According to obtained preliminary results, it is possible to distinguish zones with
relatively poor crystallinity and high crystallinity, although absolute index for .
characterizing the crystallinity is not straightforward. Based on interference color of the
thin sections, volume percentages of the high crystallinity zones in sample #002 and ·
sample #006 are similar (about 70%), consistent with other reports that natural cellulose
can contain 60-90% of crystalline fraction (Leschine, 1995). In addition, No structural
changes related to chemical reactions have been observed in these samples, indicating no
degradation having occurred to these materials which have been in a salt mine
environment for over 40 years.

(
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Figure 1: Optical microscopic image of a thin section from sample #002 (Polarized light). The thin section
is parallel to fiber direction.

(
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Figure 2: SEM image of sample #002 (normal to fiber direction).
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Figure 3: SAED pattern from high interference color area shows diffraction rings (smaple # 002). Nonuniform intensity distribution (3.8 A ring) results from preferred orientation of crystalline domains.

(
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Figure 4: Dark-field TEM image shows crystalline domains with average size of 4 nm (sample# 002).

(
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Figure 5: SAED pattern from non-crystalline area shows very diffuse diffraction without obvious
diffraction rings (sample # 002).
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3.0 Microbial Degradation
Re-evaluation of Microbial Gas Generation Under Expected
Waste Isolation Pilot Plant Conditions 1
Data Summary and Progress Report (February 1 -July 13, 2001)
July 16, 2001, Revision 0
J.B. Gill ow and A.J. Francis
Environmental Sciences Department
Brookhaven National Laboratory
Upton, NY 11973
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Abstract
Gas generation from the microbial degradation of the organic constituents of transuranic
waste under conditions expected at the WIPP repository is being investigated at
Brookhaven National Laboratory. The rates of gas production between 3.4 and 7.4 years
from samples containing cellulose under anaerobic inundated conditions, reported
previously, were in unamended uninoculated samples, 0.007 µmol CO 2 g- 1 cellulose
day- 1; unamended inoculated samples, 0.007; amended inoculated, 0.01; and amended,
inoculated plus· excess nitrate, 0.04. This report summarizes progress from the period.
February 1 - July 13, 2001. It includes total gas and carbon dioxide production data
obtained from samples incubated under humid (~70% relative humidity) conditions
analyzed after 3009 days (8 years) of incubation for initially aerobic samples and 2161
days (6 years) for anaerobic (N 2) samples. Initially aerobic humid samples did not show
any marked increase in total gas or CO2 production over the 1.25 year period since they
were last analyzed and gas production has subsided. In samples incubated under anaerobic
humid conditions CO2 increased by 3.44 µmol g- 1 cellulose over 460 days in the
unamended uninoculated samples (0.007 µmol CO 2 g- 1 cellulose day-1); in the unamended
inoculated samples CO2 production has decreased and in the amended inoculated samples
there was an increase of 16.9 µmoles CO2 t 1 cellulose (0.04 µmol CO2 i 1 cellulose
daf 1). Analysis for CH4 in anaerobic samples inundated with brine after 9.5 years showed
continued methane production albeit at a very slow rate (2.5 pmol C~ g- 1 cellulose d- 1 in
unamended inoculated samples). Work in-progress includes methane analysis of humid
samples, gas analysis of inundated samples, initiation of microbial community analysis and
species identification in inundated and humid samples and preparation of a protocol for the
examination of microbial gas production under conditions of MgO-constrained water
activity.
1

This work is covered by BOE #1.3.05.04.01 and WBS #1.3.5.4.l. A more recent description of this work
appears in Sandia National Laboratories WIPP/NTP Work Scope for FYOI, December 14, 2000.
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BNL Project Objectives
.
1.
Re-evaluate the existing microbial gas data and develop appropriate technical
approaches to reducing the conservatism: irnhe current gas generation model.

2.

Re-examination and improvement of the experiment for cellulose degradation under
humid conditions to derive a more realistic rate for humid microbial degradatiqn.

3.

Determine the effect ofMgO on the rate and extent of gas generation under humid
conditions.

4.

Scoping experiments to test the effect of crystallinity on cellulose degradation under
hypersaline conditions and to clarify the factors that caused a diminishing microbial
gas generation rate with time in the previous experiments.

5.

Determine the rate and extent of methanogenesis by halophilic microorganisms.

Progress Report

Long-term experiments designed to examine gas generation due to biodegradation of the
organic fraction of transuranic wastes under WIPP repository-relevant conditions have
been ongoing at Brookhaven National Laboratory (BNL). Table 1 provides information
about the status of these studies.

(

Table 1. Status of Microbial Gas Generation Experiments at BNL.
Experiment

Start Date

SAND96-2582
(Days/Years)

Most Recent
Analysis Date .

(1996)
Long-Tenn
Inundated
Cellulose

1228/3.4

7/12/01 CH 4

3462 I 9.5 (CH 4)

7/28/99 CO 2

2718/7.4 (CO2)

Initially Aerobic
Humid Cellulose

417/93

804 / 2.3

7/9/01 CO2

3009 / 8.2

Anaerobic Humid
Cellulose

5/4/94

415 I 1.1

7/11/01 CO2

2616 I 7.2

3/9/93

840 / 2.3

5/3/00 CO 2

2612 I 7.2

8/3/93

664 I 1.8

5/2/00 CO2

2464 I 6.8

Inundated PE,
PVC, and
Neoprene
Inundated Hypalon

r

1/29/92

Incubation Time
Most Recent
Analysis
(Days/Years)

Research performed during FY2001 has been conducted according to Sandia National
Laboratories (SNL) Waste Isolation Pilot Plant Test Plan TP-99-01, effective 3/21/01,

'
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under contract AT-8739. During this period (February 1 - July 13) the following was
completed:
1. The quality assurance program for the project was approved by SNL February 23,
2001.
2. A quality assurance audit was performed on June 6-7, 2001, by SNL.
3. Methane (CH4) was analyzed in select anaerobic samples from the long-term
inundated cellulose biodegradation experiment (specifically those samples
without bentonite).
4. Samples from the long-term inundated cellulose biodegradation experiment were
prepared for microbiological characterization.
5. Specific emphasis during this period was placed on providing new data for total
gas and CO2 production under humid conditions·(~70% relative humidity)
6. A protocol for the examination of gas production under conditions ofMgOconstrained water activity was prepared and is undergoing review.

More complete details of the progress to date is provided below.

1. Quality Assurance Program: In order to meet the requirements of the DOE
Carlsbad Field Office (CBFO) Quality Assurance Program Description (QAPD) Revision
3, the BNL staff worked closely with SNL to revise the QA program. It was decided that
all experimental work performed at BNL under contract AT-8739 will be conducted in
accordance with current SNL Nuclear Waste Management Program Procedures (NPs)
and SPs, with the following exceptions: BNL Standards Based Management System
(SBMS) procedures will be followed for calibration of measuring and test equipment and
for purchasing items. This program was approved by Greg Miller, SNL QA Team Lead
on February 23, 2001.

2, Quality Assurance Audit: An audit was performed on June 6-7, 2001, to verify
effective implementation and compliance with QA requirements. Greg Mi,ler, SNL QA
Team Lead and Dr. Yifeng Wang of SNL visited BNL to perform the audit. There were

(

no deficiencies that needed remedy after audit close-out.
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3. Methane Analysis: Table 2 provides the latest methane data for the inundated
cellulose samples incubated for ~3462

days. -Methane was

analyzed by gas

chromatography using flame ionization detection. The minimum detectable quantity is
0.2 nmol CH4 t 1 cellulose dry wt. Methane was first detected in small quantities in most

anaerobic samples except those with exces~ nitrate (Table 2, 2718 days). The lack of
methane production in amended samples that contain nitrogen-compounds was consistent
with information in · the literature related to the inhibitory effect of nitrate on
methanogenic activity (Kluber I 998). At 3462 days (9.5 years) methane was still detected
in greatest quantity in samples that were not amended with any nitrogen-containing
compounds at all (NH 4N0 3 , KN0 3) specifically the unamended/inoculated samples.
However, for the first time, methane has been detected in samples that initially contained
excess nitrate. It is likely at this point that nitrate has been completely converted to N 2
gas by denitrifying bacteria; this will be confirmed by nitrate, nitrite, and nitrous oxide
analysis. The rate of methane production is very slow, on the order of 2.5 pmol C~ g-i
cellulose d- 1 in unamended inoculated samples. This may be due to the extreme difficulty
.

'

methanogens have in metabolizing acetate, CO2, and H2 (all confirmed to be present in
the samples) under hypersaline conditions due to bioenergetic constraints (Oren 1999).
Further analyses will include an attempt at subculturing the methanogens in these
samples and molecular biological detection of methanogens (see 4. below).

(
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Table 2. Methane analysis of inundated cellulose samples.

Incubation Time (d)
Sample

1228

2718

3462

---------------------------(nmol g· 1 cellulose)-------------------------Anaerobic

l

Unamended

nd

3.92 ± 0.27

4.40 ± 0.28

Unamended/Inoculated

nd

4.03 ± 1.38

5.89 ± 1.30

Amended/Inoculated

nd

0.85 ± 0.7

2.74 ± 0.90

Amended/Inoc. +
Exe. Nitrate

nd

nd

2.57 ± 0.79

Unamended

nd

3.84 ± 0.40

na

Unamended/Inoculated

nd

3.52 ± 0.20

na

Amended/Inoculated

nd

1.12 ± 0.03

na

Amended/Inoc. +
Exe. Nitrate*

nd

nd

na

Unamended

nd

1.25 ± 0.29

na

Unamended/Inoculated

nd

1.10 ± 0.13

na

Anaerobic + Bentonite

Initially Aerobic

(

nd = not detected; methane was not detected in initially aerobic samples with nutrient
amendments and excess nitrate nor in initially aerobic samples with bentonite.
na = not analyzed; analysis is planned for FY'0l.
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4. Microbiological Characteriza!i_o~: In _D!?~r to address Objective 1, 4, and 5, we
need to understand the ·composition (identity _and microbial community structure) of
microorganisms in samples that show CO2 and methane production. The predominant
microorganisms in samples from the BNL-WIPP gas generation experiments', and
differences in community structure which may help to explain difference in gas
generation rates, will be assessed by DNA analysis and phospholipid fatty acid (PLF A)
analysis (Pancost et al., 2001; Petsch et al., 2001; Lehman et al., 2001). For the DNA
analysis, polymerase chain reaction (PCR) of bacterial and archaeal 16S rRNA gene
fragments will be performed. The PCR products are then run through denaturing gradient
gel electrophoresis (DOGE) to separate fragments according to their melting properties.
Ethidium bromide stains the fragment bands and these, are excised and re-amplified by
PCR. Specific emphasis will be placed on searching for methanogens at this stage. The
PCR product is sequenced using an automated sequencer and the sequences are identified
using the BLASTN facility of the National Center for Biotechnology Information (NCBI)

l

or the Ribosomal Database Project (RDP). Four sub-samples will be taken from
anaerobic inundated samples: (i) unamended uninoculated, (ii) unamended inoculated,
(iii) amended inoculated, and (iv) amended and inoculated and excess nitrate. In addition,
PLFA analysis will be used to identify the bacteria and archaea in these samples. A "QA
mix" has been prepared containing known halophilic isolates to validate the analysis. A
procedure for this analysis has been prepared and a commercial service identified that is
capable of performing the DOGE and PLF A analyses. A site visit was made in June to
discuss sample handling, analysis, and to review the quality assurance program. Upon
successful analysis of inundated samples we will examine humid samples.

5. Microbial Gas Generation Under Humid Conditions:
Background - Composition of Samples
Samples were prepared in 160 ml glass serum bottles, with 1 g of mixed
cellulosics (0.25 g each of Whatman® #1 filter paper, brown paper towel, white paper
towel, and Kimwipes®) mixed with (i) 5.00 g of reagent-grade NaCl (Aldrich), (ii) 5.00 g

(

of crushed WIPP muck pile salt from the WIPP underground workings ( 100% E 140,
N635 salt), and (iii) a mixture of 3.50 g WIPP muck pile-salt and 1.50 g bentonite MX-80
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(70% salt/30% bentonite). Samples were prepared with and without added nutrients. The
nutrients added (amended samples) consisted of a 0.50 ml solution containing nitrogen
(ammonium nitrate, 0.1 % w/v), phosphorus (potassium phosphate, 0.1 % w/v), and yeast
extract (0.05% w/v). Unamended samples received· 0.50 ml of a filtered, sterilized
reagent-grade salt solution (20% w/v). All s.amples were prepared in triplicate. A mixed
inoculum was prepared as described in SAND96-2582 and 2.0 ml was pipetted onto the
cellulose with a calibrated pipette. The uninoculated samples (controls) received 2.0 ml
of filter sterilized (0.2µm, Millipore Corp.) reagent-grade NaCl (Aldrich) solution (20%
w/v deionized H20) to duplicate the moisture content of the inoculated samples. To
examine the viability and potential gas-producing activity of the mixed inoculum, as well
as elucidate the nutrient conditions in the mixed inoculum, 20 ml aliquots were prepared
in duplicate with the following additions: i) no nutrients; ii) nutrients; iii) glucose +
nutrients; and iv) succinate + nutrients. Because WIPP crushed salt contains viable
bacteria adding it to ·the samples provided an additional, but integral, source of inoculum.
Samples containing WIPP salt but without inoculum are not true "abiotic" controls.

(

Therefore, reagent-grade NaCl was added to specific uninoculated samples to serve as
abiotic controls. In order to maintain the desired relative humidity of approximately 7074%, 3 ml ofG-Seep brine (aw (water activity of the brine)= 0.73) in an unsealed 5 ml
glass tube (1.0 x 7.5 cm) was placed inside the 160 ml serum bottle containing 1 g of
mixed cellulose. Upon sealing the sample bottles, the relative humidity was measured
using a Hygroskop GT™ (Rotronic, Zurich) portable humidity meter, the probe of which
was fitted with a rubber seal to allow measurements to be taken inside of an uncapped
serum bottle. The meter was calibrated before use with a standard solution (80% relative
humidity) according to the manufacturer's specifications. The relative humidity in the
sample bottles (72%) was verified using this method. Samples were sealed with butyl
rubber stoppers and aluminum crimp seals in an air atmosphere (samples defined as
"initially aerobic") or in a N 2 -filled glove box (anaerobic samples). Seventy-two samples
were incubated at 30 ± 2°C.

{
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Analyses - Total Gas and Carbon Dioxide

The composition of the headspace gas of each sample was determined over time
and compared to the baseline composition at time zero (t=0). For each sampling, the
serum bottle fitted with a butyl rubber septum was pierced with a sterile 22-gauge needle
'

(Becton Dickenson) attached to a digital pressure gauge (-5.00 to 35.00 psi (calibrated to
NIST by the manufacturer (Wallace and Tiernan): 0.00 to 35.00 psi), to measure the
headspace gas pressure to calculate total gas production. At the same time, the room
temperature was recorded with a thermometer calibrated to NIST (Princo Instruments).
Immediately after this, a gas-tight syringe (Pressure-Lok™, Precision Instrument
Corp.) fitted with a stainless-steel side-port needle was used to remove 0.3 ml of
headspace gas to determine the various gases quantitatively by gas chromatography (GC).
All analyses were performed according to written procedures prepared as part of the BNL
Quality Assurance Program (QAP).
Carbon dioxide was analyzed using a Varian 3400 gas chromatograph according
to methods detailed in SAND96-2582. Gas production was assessed by examining the

l,_

increase in total gas volume over time, in addition CO2 is quantitated as an indicator of
microbial activity. The values were measured against the baseline (t=0), or against
control values. For these experiments we prepared the following control samples: i)
unamended, uninoculated samples; ii) and samples without organic substrate (cellulose or
plastic/rubber material). The gas data in this report are cumulative from t=0.

Results

During this period, total gas and CO2 was analyzed in all of the humid treatments
(initially aerobic at 3009 days (8.2 years) incubation and anaerobic at 2616 days (7 .2
years) incubation). The following tables of data are provided at the end of this report: 3-6,
total gas and CO2 produced in aerobic humid experiments; Table 7 presents a summary of
CO2 production on a per-gram cellulose basis with corrections made in the data for CO 2
produced in control samples; Tables 8-11 provide total gas and CO 2 produced in
anaerobic humid experiments; Table 12 provides a summary of CO 2 production. Data are
the mean of triplicate. samples with the standard error reported except where single

l
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samples were analyzed due to either holding the replicate in reserve or prior destructive
testing of the replicate samples.

Initially Aerobic Humid Samples (Tables 3-7)
Initially aerobic (sealed) humid samples did not show any marked increase in'gas or
CO2 production over the 1.25 year period since they were last analyzed (Tables 3-6); most
notable was a contin.ued decrease or leveling-off in CO 2 content in unamended and
amended samples in the absence of bentonite (Table 7) and an increase in unamended
inoculated samples of 27 µmoles CO2

i

1

cellulose in its presence (0.06 µmol CO2 g- 1

cellulose daf 1, Table 7). These studies continue to show a stimulatory effect of bentonite·
on microbial gas generation under humid conditions; while this is not directly applicable to
the WIPP repository it does provide a consistent companion data set to help explain trends
in more relevant samples. Loss of CO2 may be due to a gas consuming process such as
methanogenesis (corrections are made for loss of gas due to sampling); additional analysis
planned for this year will examine methane production.

Anaerobic Humid Samples (Table 8-12)
The CO2 content of the unamended inoculated samples has leveled-off to 135 µmol

i

1

cellulose, this marks the end of gas generation at a rate of 0.05 µmol

i

1

cellulose daf1

1

over 1741 days (between 1 and 6 years incubation) to a loss of 0.04 µmol g- cellulose daf 1
for the last 1.26 years incubation. The amount of total gas produced by unamended
inoculated samples has declined as well; however, unamended uninoculated samples
showed an increase in gas volume and CO2 concentration (0.007 µmol CO 2

i

1

cellulose

daf 1, Table 8). Amended samples without bentonite showed a decrease in CO2 at 6 years
incubation (18.2 ± 1 CO 2 i 1 cellulose) but this loss was made up over the past 1.26 years to
a total of 26.8 ± 0.8 µmol CO2

i

1

cellulose (0.04 µmol CO 2 g- 1 cellulose daf 1). The

samples with bentonite continue to produce gas at a rate of 0.44 and 0.46 µmol CO2

i

1

1

cellulose daf in unamended and amended samples respectively (Table 12), even with a
loss in total gas volume (Table 9). Samples designed to test the viability and activity of the
mixed inoculum continue to produce CO 2 (Tables 10, 11 ).

(
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We effectively recovered microorganisms from the cellulose in one of the succinate
amended anaerobic samples. The bacterial cells were extremely small (<l µm) and
morphologically homogenous indicating that the addition of succinate may have stimulated
the growth of a monoculture. The procedure for this recovery will be used to examine the
'

microbial population in the more relevant anae.robic samples.
6. Microbial Gas Generation Under Conditions of MgO-Constrained Water
Activity: The two experiments in-progress at BNL to examine gas generation due to

cellulose biodegradation under humid conditions were prepared to maintain a 70%
relative humidity environment. Most of the samples in these experiments received 2.0 to
2.5 ml of liquid (2.0 ml of liquid inoculum or 2.0 ml of liquid inoculum and 0.5 ml of a
nutrient solution). Experiments performed at an RH of 70% may no longer appropriately
simulate WIPP disposal rooms post-closure due to the fact that MgO is being emplaced.
Microbial gas generation rates under MgO-constrained humid conditions may be much
lower due to sequestering of water, which is necessary for· microbial activity. A

(

procedure has been prepared and is undergoing review that tests microbial activity under
more relevant MgO-constrained water activity conditions (with activity bounded at the
high end by the absence of MgO and at the low-end by its presence). In order to obtain
relevant gas generation data rapidly and accurately, the following will be used: i) a "dry"
inoculum, ii) 14C-labelled substrate (for metabolism and growth) and, iii) extremely
sensitive techniques for capturing and quantifying microbially produced CO 2 (alkaline
trapping and 14 CO liquid scintillation counting).
2

The dry inoculum was prepared by growing a Halomonas sp. (isolated from the
WIPP environment) to mid-log phase, harvesting and washing the cells, and resuspending
in brine (20% w/v NaCl) followed by drying in a dessicator over CaSO4 for I-week. The
dried material (salt crystals laden with biomass) was resuspended in aqueous growth
medium and incubated at 30 ± 2°C. After 5 days the .bacterium was revived, analyzed by
epifluorescence microscopy to confirm the presence of cells and morphology, thus
demonstrating the viability of the proposed "dry" inoculum for these experiments. Upon
completion ofreview these experiments will be started this FY.

(
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Future Work

The experiment to examine microbial-growth and-gas production under conditions of MgOconstrained water activity will be started during the last quarter of FY2001. At this time
select samples from the long-term inundated cellulose biodegradation experiment will
again be analyzed for total gas, CO2, and most importantly methane. These samples will be
studied for the presence of methanogenic bacteria. Select samples from the humid studies
and samples will also be analyzed for methane production .. Material characterization
techniques including infrared and x-ray spectroscopy will be used to assess the extent of
biopolymer degradation due to microbial activity in samples containing cellulose and
plastic and rubber materials. A manuscript is in preparation that details gas production due
to cellulose biodegradation under hypersaline conditions, and a manuscript concerned with
methanogenesis under these conditions will be prepared.

Summary

•

Samples prepared to examine biodegradation of cellulose under anaerobic
inundated conditions showed the following gas production rates between 3 .4 and
7.4 years incubation (reported 9/23/99): in unamended uninoculated samples,
0.007 µmol CO2 g- 1 cellulose daf 1; unamended inoculated samples, 0.007;
amended inoculated, 0.01; and amended, inoculated plus excess nitrate, 0.04.
Over this same time period, enhanced gas production due _to the presence of
bentonite was observed in inundated samples, specifically initially aerobic samples:
1
unamended inoculated samples produced gas at a rate of 0.03 µmol CO2 i
cellulose daf 1; and amended inoculated samples containing excess nitrate gained
0.05 µmol CO2 i 1 cellulose day- 1•

•

Initially aerobic (sealed) humid samples did not show any marked increase in gas or
CO2 production over the 1.25 year period since they were last analyzed, most
notable was a continued decrease or leveling-off in CO2 content in unamended and
amended samples.

•

Addition of bentonite stimulated gas production in initially aerobic humid samples.
In unamended inoculated samples CO2 increased to 27 µmoles CO2 { cellulose
between 7 and 8 years at a rate of 0.06 µmol CO2 g- 1 cellulose daf . Amended
inoculated samples showed a loss of CO2.

•

The CO2 content of the anaerobic humid unamended uninoculated samples showed
an increase in gas volume and CO2 concentration (0.007 µmol CO 2 t 1 cellulose
day- 1). The CO2 production in unamended inoculated samples has leveled-off to
135 µmol g- 1 cellulose, with a loss of 0.04 µmol t 1 cellulose dal for the last 1.26

(

{

3-11

years incubation. The amended inoculated s'amples showed an increase to a total of
26.8 ± 0.8 µmol CO2 g- 1 cellulq;;;e (0.04µmol C::O2 g· 1 cellulose daf 1).
•

The anaerobic humid samples with bentonite continue to produce gas at a rate of
0.44 and 0.46 µmol CO 2 g- 1 cellulose day~1 in unamended inoculated and amended
inoculated samples respectively.

•

A procedure has been prepared and is undergoing review that tests microbial
activity under more relevant MgO-constrained water activity conditions (with
activity bounded at the high end by the absence of MgO and at the low-end by its
presence). In order to obtain relevant gas generation data rapidly and accurately,
the following will be used in experiments: i) a "dry" inoculum, ii) 14 C-labelled
substrate (for metabolism and growth) and, iii) alkaline trapping and 14CO2 liquid
scintillation counting, an extremely sensitive technique for capturing and
quantifying microbially produced CO 2 •

•

A procedure for microbial community and species identification in inundated and
humid samples has been prepared and a commercial service identified that is
capable of performing the DNA-based and biomarker phospholipid fatty acid
analyses. A site visit was made in June to discuss sample handling, analysis, and
to review the quality assurance program.

•

We effectively recovered microorganisms from the cellulose in one of the succinate
amended anaerobic humid samples. The bacterial cells were extremely small (<1
µm) and morphologically homogenous indicating that the addition of succinate may
have stimulated the growth of a monoculture. The procedure for this recovery will
be used to examine the microbial population in the more· relevant anaerobic
samples.

'

L

'
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Table 5. Production of Carbon Dioxide in Initially Aerobic Humid Treatments (without bentonite)

Carbon Dioxide (l:!moles/samele)
Incubation Time (Days)

Treatments (without bentonite)

Control
Empty bottle
Blank (tube.+brine only)
No cellulose (salt/ inoculum/ tube+brine)

4.05
4.18
7.93 ± 0.19

Carbon Source: Cellulose Only
Unamended uninoculated
Unamended inoculated
Amended uninoculated
Amended inoculated

7.45
11.7
14.0
35.9

Carbon Source: Cellulose + Glucose
Amended uninoculated
Amended inoculated
Amended uninoculated (RG salt)

Carbon Source: Cellulose + Succinate
Amended uninoculated (w/ acetylene)
Amended uninoculated (w/o acetylene)
Amended inoculated (w/ acetylene)
Amended inoculated (w/o acetylene)

±
±
±
±

0.21
0.1
1.1
1.3

12.7 ± 0.4
28.3 ± 1.6

NA

15.1
15.7
14.5
15.8

317

120

6

4.97
4.64
14.0 ± 0.1

10.7
56.0
28.1
42.4

±
±
±
±

0.2
4.4
0.8
1.5

32.7
183 ± 98
36.0

NA
26.0

NA
42.4

4.96
4.54
10.7 ± 0.3

12.2
72.6
24.1
31.1

±
±
±
±

0.7
11.4
1.8
2.4

399

593

804

4.94
4.63
9.21 ± 0.06

4.87
3.00
6.28 ± 0.22

2.71
2.76
3.61 ± 0.18

12.2
65.5
22.9
24.8

±
±
±
±

0.9
11.5
2.6
2.9

11.2
45.3
17.4
14.7

39.7 ± 0.6
236 ± 140
44.8 ± 0.1

38.6 ± 1.2
166 ± 96
46.5 ± 0.1

35.0
79.8
47.4

28.8
22.7
1384
40.0

27.7
19.7
1450
38.2

21.0
14.4
1470
29.5

RG salt = reagent grade NaCl was used in this treatment in place of WI PP salt
NA=not analyzed

3-14

±
±
±
±

1.5
8.1
3.1
2.4

8.96
27.6
12.2
8.21

3.07
39.8
2.6

26.5
28.2
39.4

16.8
7.06
1270
23.6

±
±
±
±

2553

1.82
5.3
2.7
1.75

4.5
9.0
5.6

2.68
2.74
3.55 ± 0.2

3009

2.94
3.50
2.89

± 0.08

2.43
3.25
1.78
1.09

7.40
10.4
6.23
3.96

±
±
±
±

29.83 ± 5.84
9.1 ± 1.46
56.81 ± 3.99

28.4
8.41
61.0

22.12
4.75

NA

NA

NA

8.73
12
6.08
4.48

16.86

±
±
±
±

3.25
1[1.3

1.66
2.68
1.88
0.56

10
2.77
5.8

~

---.
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Table 6. Production of Carbon Dioxide in Initially Aerobic Humid Treatments (with bentonite)
Carbon Dioxide {l!moles/samele)
Incubation Time (Days)

Treatments (with bentonite)

120

6
Control
Empty bottle
Blank (tube+brine only)
Nb cellulose (salt/ inoculum/ tube+brine)

4.05
4.18
34.2 ± 0.8

Carbon Source: Cellulose Only
Unamended uninoculated
Unamended inoculated
Amended uninoculated
Amended inoculated

9.15
20.7
15.2
53.7

Carbon Source: Cellulose + Glucose
Amended uninoculated
Amended inoculated
Amended uninoculated (RG salt)

Carbon Source: Cellulose + Succinate
Amended uninoculated (w/ acetylene)
Amended uninoculated (w/o acetylene)
Amended inoculated (w/ acetylene)
Amended inoculated (w/o acetylene)

± 0.58
± 0.0
± 0.9
± 2.4

14.8 ± 0.5
44.9 ± 2.6
NA

22.9
21.7
38.5
52.8

4.97
4.64
164 ± 1

317

399

4.96
4.54
168 ± 8

4.94
4.63
144 ± 4

± 80

13.2 ± 0.6
273 ± 25
49.9 ± 1.1
1620 ± 30

13.1
268
45.1
1600

46.3
1590 ± 40
39.5

590 ± 364
1240 ± 20
50.9 ± 1.3

625 ± 394
1250 ± 160
54.6 ± 2.4

50.0
50.4
1430
1460

50:8
46.8
1470
1500

12.1
172
522
1030

± 0.6
± 5
± 1.8

NA

47.7
NA

1130

RG salt= reagent grade NaCl was used in this treatment in place of WIPP salt
NA=not analyzed
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± 0.3
± 44
± 2.4
± 40

593

804

4.87
3.00
89.1 ± 0.8

11.0
219
33.2
1520

±
±
±
±

2.71
2.76
42.3 ± 3.0

0.5
61
4.2
40

9.82
184
23.1
1469.8

694 ± 438
1240 ± 240
55.7 ± 6.7

631
816
45.7

46.1
43.6
1540
1520

2553

38.9
37.3
1460
1400

± 0.15
± 76
± 5.5
± 40

401
355
8.6

3009

2.68
2.74
16.13 ± 4.52

2.94
3.50
13.6 ± 4.0

± 1.15

10.5 ± 0.3
258 ± 180
15.1 ± 6.9
858 ± 219

9,98
233
22.1
1059

± 152
± 6.29
± 207

53.8 ± 26.3
964 ± 230
82.0 ± 37.0

NA

27.8
34.0

27.7
~0.3

NA

['JA

631

50.5

± 27.5

90.7 ± 45.3
I

'320

~
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Table·7. Summary of Carbon Dioxide Production per gram Cellulose in Initially Aerobic Humid Treatments (including corrected data)
Treatments
without bentonite
6

120

Carbon Dioxide (!:!moles/ gram cellulose)
Incubation Time (Days)
317
399

593

804

2553

3009

Control
No cellulose (salt/ inoculum/ tube+brine)

7.93 ± 0.19

14.0 ± 0.1

10.7 ± 0.3

9.21

± 0.06

6.38 ±

0.22

3.61

±

0.18

3.55 ± 0.2

2.89

±

0.08

Carbon Source: Cellulose
Unamended inoculated
Amended inoculated

11.7 ± 0.1
35.9 ± 1.3

56.0 ± 4.4
42.4 ± 1.5

72.6 ± 11.4
31.1 ± 2.4

65.5 ± 11.5
24.8 ± 2.9

45.3 ±
14.7 ±

8.1
2.4

27.6
8.21

±
±

5.3
1.75

12.0 ± 3.25
4.48 ± 1.09

10.4
3.96

±
±

2.68
0.56

3.77 ± 0.03
28.0 + 1.0

42.1 ± 3.3
28.5 + 1.0

62.0 ± 9.8
20.5 ± 1.6

56.3 ± 9.9
15.6 ± 1.8

38.9 ± 7.0
8.32 + 1.4

24.0 ± 4.6
4.60 + 0.98

8.45 ± 2.29
0.93 + 0.23

i 7.51

804

2553

Unamended inoculated (corrected)*
Amended inoculated (corrected)*

Treatments
with bentonite
6

Carbon Dioxide (!:!moles/ gram cellulose)
Incubation Time (Days)
120
317
399

Control
No cellulose (salt/ inoculum/ tube+brine)

34.2 ± 0.8

164 ± 1

168 ± 8

144 ± 4

Carbon Source: Cellulose
Unamended inoculated
Amended inoculated

20.7 ± 0.0
53.7 ± 2.4

172 ± 5
1033 ± 76

273 ± 25
1623 ± 26

268 ± 44
1600 ± 44

105 ± 9.6
1455 ± 23.7

124 ± 20.4
1456 ± 40.0

Unamended inoculated (corrected)*
Amended inoculated (corrected)*

-13.5 ± 0.0
19.5 ± 0.9

8 ± 0
869 ± 63.9

* These samples have been corrected with the appropriate control for gas production in the absence of cellulose
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593

89.1

± 0.8

± 1.94
± 0.15

1.07

~09

42.3 ± 3

16.13 ± 4,52

13.6

± 4.0

21,9 ± 61
1520 ± 40

184 ± 76
1470 ± 40

233 ± 152
1059 ± 207

258
858

± 180
± 219

130 ± 36.2
1431 ± 37.7

142 ± 58.5
1428 ± 38.8

217 ± 141
1043 ± 204

244 ±
844 ±

171
216

r-

r-

Table 8. Total Volume of Gas Produced in Anaerobic Humid Treatments (without bentonite)

~·

Total Volume of Gas Produced (ml/samele)
Days
gas produced*
gas produced

Treatments (without bentonite)

140

~

415

gas produced
(275 d)

3.61 ± 0.66
2.80 ± 0.27
1.56 ± 0.63

-1.01
-1.01
-1.51

2.01 ± 1.04
0.37 ± 1.02
2.76 ± 0.88

-1.60
-2.43
1.20

0.72
-0.89
5.53

±
±
±
±

1.07
1.39
1.12
1.03

·-1.58
-1.23
-1.85
-1.43

±
±
±
±

0.17
1.23
0.24
1.15

-2.27
-1.45
-0.95
-0.53

0.09
2.00
1.70
0.43

-3.87

14.95 ± 0.48

-1.61

7.15 ± 5.15

-7.80

0.32 ± 0.08

-6.83

0.25 ±

-2.73
-2.35
-4.25

2.07 ± 0.66
1.77 ± 1.10
0.18 ± 2.28

-1.75
-3.06
-2.17

-0.51 ± 0.44
0.68 ± 1.90
0.09 ± 1.48

-2.58
-1.09
-0.09

2.50 ± 0.62
3.27 ± 1.74
3.83 ± 0.51

3.01
2.59
3.74

1.57 ±
2.34 ±
1.27 ±

-8.11
-1.80
-11.46
-3.97

3.66
4.21
6.83
0.67

4.45
-1.72
-0.37
1.79

8.69
5.70 ± 3.19
7.05

6

100

Control
Empty bottle
Blank (tube+prine only)
No cellulose (salt/ inoculum/ tube+brine)

7.98 ± 0.59
6.85 ± 0.38
6.49 ± 0.04

4.62 ± 0.54
3.81 ± 0.34
3.07 ± 0.07

-3.36
-3.04
-3.42

Carbon Source: Cellulose Only
Unamended uninoculated
Unamended inoculated
Amended uninoculated
Amended inoculated

7.33
9.49
7.50
7.64

±
±
±
±

1.25
1.23
1.25
0.69

-5.74
-7.09
-6.57
-6.75

0.01
1.17
-0.92
-0.54

Amended inoculated (wl acetylene)

20.4 ±

0.6

Carbon Source: Cellulose + Glucose
Amended uninoculated
Amended inoculated
Amended uninoculated (RG salt)

6.55 ± 0.63 ·
7.18 ± 0.04
6.60 ± 0.00

Carbon Source: Cellulose + Succinate
Amended uninoculated (w/ acetylene)
Amended uninoculated (w/o acetylene)
Amended inoculated (w/ acetylene)
Amended inoculated (w/o acetylene)

18.9
6.30
18.7
5.67

±
±
±
±

±
±
±
±

0.80
0.45
0.13
0.37

1.59
2.40
0.93
0.89

0.1

16.6 ±

0.1
0.19
0.1
0.04

...J2.iE)_

3.82 ± 0.73
4.83 ± 0.11
2.35 ± 1.90

10.8
4.50
7.27
1.70

±
±
±
±

4.1
0.29
6.63
1.72

±
±
±
±

1.90
0.37
6.43
1.71

RG salt= reagent grade NaCl was used in this treatment in place of WIPP salt
NA=not analyzed
•net gas produced between two time periods (duration between analyses given in parentheses).
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-7.15
-0.29
· -0.44
-1.03

-2.26
-0.28
-1.87
-1.07

8.11
2.49
6.46
2.46

±
±
±
±

5.24
1.80
4.32
1.61

·2156

gas produced
(1741 d)

2.77

0.29
0.02
2.33

· 2.35
2.28
3.57
1.50

2.51
1.42
1.86
0.19

-1.29
-1.26

±
±
±
±

0.18
1.02
1.05
0.00.

NA

gas produced
(460 d)

2616

NA

1.60

6.20
-0.76
4.59

3.25

-0.43
0.91
-3.20

±
±
±
±

0.59
0.56
1.01
0.15
0.23

0.62
1.89
o.15

2.42
-0.58
0.16
-0.24
-0.07

-0.93
-0.93
-2.56

NA
NA

-2.45

r-
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Table 9. Total Volume of Gas Produced in Anaerobic Humid Treatments (with bentonite)
Total Volume of Gas Produced (ml/samele)
Days
gas produced*
gas produced

Treatments (with bentonite)

gas produced
(275 d)

6

100

~

140

.HQ!!)_

415

Control
Empty bottle.
Blank (tube+brine only)
No cellulose (salt/ inoculurn/ tube+brine)

7.98 ± 0.59
6.85 ± 0.38
6.18 ± 0.19

4.62 ± 0.54
3.81 ± 0.34
4.60 ± 0.37

-3.36
-3.04
-1.58

3.61 ± 0.66
2.80 ± 0:27
0.87 ± 1.85

-1.01
-1.01
-3.73

2.01 ± 1.04
0.37 ± 1.02
1.93 ± 0.37

-1.60
-2.43
1.06

0.72
-0.89
-1.79

Carbon Source: Cellulose Only
Unamended uninoculated
Unamended inoculated
Amended uninoculated
Amended inoculated

7.22
6.63
6.18
6.81

±
±
±
±

-4.31
-0.27
-2.46
3.59

1.40
5.86
1.57
15.31

±
±
±
±

1.22
3.11
1.11
1.70

-1.51
-0.50
-2.15
4.91

±
±
±
±

1.05
5.42
1.06
2.97

-2.05
5.36
-2.36
-6.71

0.98
6.37
1.05
2.58

Amended inoculated (wl acetylene)

18.2

Carbon Source: Ceffufose + Glucose
Amended uninoculated
Amended inoculated
Amended uninoculated (RG salt}

7.18 ± 0.04
6.97 ± 0.11
7.18 ± 0.14

Carbon Source: Cellulose + Succinate
Amended uninoculated (w/ acetylene)
Amended uninoculated (w/o acetylene}
Amended inoculated (w/ acetylene)
Amended inoculated (w/o acetylene}

19.9
7.91
19.6
6.76

±
±
±
±

±
±
±
±

-3.72

0.29
0.02
0.78

0.52
2.06
0.47
1.49

1.63
-4.85
1.84
-6.02

-1.04
-0.59
2.92
1.52

±
±
±
±

0.28
0.62
0.56
0.20

-2.02
-6.96
1.87
-1.06

± 2.44

-1.94

-1.29
-1.26

±
±
±
±

-0.43
0.91
2.57

0.3

17.2 ± 0.3

-1.02

15.54 ± 0.74

-1.61

7.32 ± 5.11

-8.22

8.16 ± 4.20

0.84

6.22

3.18 ± 1.10
9.79 ± 3.73
5.51 ± 0.04

-4.00
2.82
-1.67

-0.39 ± 0.77
7.87 ± 4.78
3.27 ± 0.29

-3.57
-1.92
-2.24

-1.91 ± 0.00
7.46 ± 6.62
2.43 ± 0.95

-1.52
-0.41
-0.84

0.19
7.73 ± 4.82
6.23 ± 1.15

2.10
0.27
3.80

-0.43
7.73 ±
5.01 ±

-11.52
-3.65
-2.89
3.42

4.75
3.20
8.59
10.41

± 3.05
± 1.03
± 4.01
± 1.22

-3.61
. -1.06

-6.29
0.66
-3.23

2.34 ± 0.62
3.37 ± 2.03
10.04
-0.53

3.88
-0.49
4.68
-4.37

1.51 ±
2.86 ±
1.46
0.50

±
±
±
±

2.14
1.10
0.5
0.3

RG salt= reagent grade NaCl was used in this treatment in place ofWIPP salt
NA=not analyzed
•net gas produced between two time periods (duration between analyses given in parentheses}.
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-8.12
0.23

-1.54
3.86
5.36
3.84

±
±
±
±

0.03
0.24
5.00
1.94

-6.57

gas produced
(460 d)

2616

2.91
6.36
3.72
10.4

8.36
4.26
16.7
10.2

-0.65
1122
-0.79
8.60

gas produced
(1741 d)

0.25
0.03
0.08
0.12

0.4
0.48
0.1
0.18

0.90
1.22
0.51
1.7

2156

4.93
0.94

0.10
1.60

-0.62
0.00
-1.22

-0.83
-0.51
-8.58
1.03

,-._
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Table 10. Production of Carbon Dioxide in Anaerobic Humid Samples (without bentonite)

µmoles CO2/Sample
Days

Treatments (without bentonite)

6

100

140

415

Control
Empty bottle
Blank (tube+brine only)
Salt/ inoculum/ tube+brine (no cellulose)

0.00 ± 0.00
0.00 ± 0.00
3.60 ± 0.01

0.68 ± 0.48
0.32 ± 0.22
5.90 ± 0.11

1.34 ± 0.95
0.00 ± 0.00
7.63 ± -1.08

0.00 ± 0.00
0.00 ± 0.00
16.4 ± 0.6

4.13
2.14
8.35

Carbon Source: Cellulose Only
Unamended uninoculated
Unamended inoculated
Amended uninoculated
Amended inoculated

4.07
11.3
3.34
16.9

± 0.18

15.8
163
13.5
18.2

± 0.09
± 0.12
± 0.22
± 1.15

5.44
25.9
34.3
36.4

±
±
±
±

0.10
3.8
1.44
0.8

6.22
36.1
39.8
40.4

± 0.82
± 7.0
± 0.9
± 0.8

8.05
89.0
32.3
34.7

± 24.4
± 1.5
± 0.9

2156

2616

1.84
2.39
6.81

± 0.46
± 36
± 2.76

± 1

17.7
142
31.2
33.6

±
±

±
±

0.3
28
7.0
1.0

13.7 ± 1.3

38.5 ±

2.2

42.7 ± 2.5

61.0 ± 16.9

47.3 ± 17

76.5

±

27.0

Carbon Source: Cellulose + Glucose
Amended uninoculated
Amended inoculated
Amended uninoculated (RG salt)

3.34 ± 0.27
17.7 ± 0.47
4.07 ± 0.37

23.5 ± 1.6
39.8 ± 0.2
19.8 ± 2.4

31.3 ± 0.0
42.2 ± 0.9
28.9 ± 0.6

38.6 ± 2.1
41.8 ± 4.2
26.3 ± 2.9

42.9 ± 5.2
52.8 ± 10.8
47.8 ± 12.3

54.9
58.9
48.2

±
±

±

8.9
12.2
19.7

Carbon Source: Cellulose+ Succinate
Amended uninoculated (w/ acetylene)
Amended uninoculated (w/o acetylene)
Amended inoculated (w/ acetylene)
Amended inoculated (w/o acetylene)

3.21
3.19
13.5
14.8

NA

33.8

±

7.2

984
99.8
1034

NA

±

79

Amended inoculated (wl acetylene)

± 0.04
± 0.18
± 0.7
± 0.2

22.5
21.4
78.1
60.5

± 0.8
± 0.2
± 33.4
± 16.0

29.4
27.9
123
106

± 2.5
± 0.5
± 63

± 21

RG salt= reagent grade NaCl was used in this treatment in place of WIPP salt
NA=not analyzed
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28.8
34.1
308
328

± 3.0
± 2:5
± 175
± 78

133
NA

,...

~

'

Table 11. Production of Carbon Dioxide in Anaerobic _Hum1d Samples (with bentonite)

µmoles CO 2/Sample
Days

Treatments (with bentonite)
6

100

140

415

Control
Empty bottle
Blank (tube+brine only)
Salt/ inoculum/ tube+brine (no cellulose)

0.00 ± 0.00
0.00 ± 0.00
14.2 ± 0.51

0.68 ± 0.48
0.32 ± 0.22
36.6 ± 6.1

1.34 ± 0.95
0.00 ± 0.00
39.8 ± 5.5

0.00 ± 0.00
0.00 ± 0.00
51.6 ± 3.4

4.13
2.14
93.. 8

Carbon Source: Cellulose Only
Unamended uninoculated
Unamended inoculated
Amended uninoculated
Amended inoculated

5.04
20.3
6.65
32.2

±
±
±
±

37.6
483
41.7
554

±
±
±
±

0.15
0.2
0.80
1.1

12.1
93.7
39.2
250

±
±
±
±

3.2
2.6
1.5
30

26.8 ± 0.7

94.0 ± 18.6

Carbon Source: Cellulose + Glucose
Amended uninoculated
Amended inoculated
Amended uninoculated (RG salt)

6.71 ± 0.12
31.4 ± 0.7
5.28 ± 0.45

44.5 ± 0.2
396 ± 13
45.9 ± 0.7

Carbon Source: Cellulose + Succinate
Amended uninoculated (w/ acetylene)
Amended uninoculated (w/o acetylene)
Amended inoculated (w/ acetylene)
Amended inoculated (w/o acetylene)

5.77
8.58
27.7
28.0

Amended inoculated (w/ acetyfene)

±
±
±
±

0.60
0.74
0.27
0.82

0.00
44.9
70.3
237

±
±
±
±

0.00
1.6
2.7
2

14.4
186
45.5
473

±
±
±
±

3.6
6
1.5
25

26.5
434
49.6
442

2156

8.9
39
1.6
152

2616

1.84
2.39
59.21 ± 14.1

± 19.1
± 133
± 3.2
± 35.7

70.5
650
70.3
732

±
±
±
±

36.4
175
4.3
47

123 ± 30

251 ± 92

558 ± 270

609 ± 273

53.1 ± 0.4
487 ± 1
55.1 ± 1.4

64.3 ± 1.0
584 ± 28
74.9 ± 2.2

177
754 ± 94
178 ± 3

201 ± 4
641. ± 16
209 ± 1

± 0.9
± 2.b
± 30
± 0

48.5 ± 0.5
79.4 ± 3.4
447
1356

75.0 ± 6.3
44.8 ± 0.6
568
944 ± 110

41.5
51.5
114
317

±
±
±
±

RG salt= reagent grade NaCl was used in this treatment in place of WIPP salt
NA=not analyzed
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3.1
.1.0
0
6

36.7
54.0
324
516

r

c·

C

Table 12. Summary of Carbon Dioxide Production per gram Cellulose in Anaerobic Humid Samples

Treatments
without bentonite

Carbon dioxide (!:!moles/ 9ram cellulose}
Days

6

100

140

415

Control
No cellulose (salt/ inoculum/ tube+brine)

3.60 ± 0.01

5.9 ± 0.1

7.64 ± 1.08

16.4 ± 0.6

8.35

6.81

Carbon Source: Cellulose
Unamended inoculated
Amended inoculated

11.3 ± 0.1
16.9 ± 1.2

25.9 ± 3.8
36.4 ± 0.8

36.1 ± 7.0
40.4 ± 0.8

89 ± 24.4
34.7 ± 0.9

163 ± 36
18.2 ± 1

142
33.6

7.70 ± 0.08
13.3 ± 0.9

20.0 ± 2.9
30.5 ± 0.7

28.5 ± 5.5
32.8 ± 0.6

72.6 ± 19.9
18.3 ± 0.5

154.7 ± 34.2
9.9 ± 0.5

-

~--

Unamended inoculated (corrected)*
Amended inoculated (corrected)*

Treatments
with bentonite

2156

2616

±
±

28
1.0

135 ± 27
26.8 ± 0.8.

Carbon dioxide (!:!moles/ 9ram cellulose}
Days.

6

140

100

415

2156

2616

Control
No cellulose (salt/ inoculum/tube+brine)

14.2 ± 0.5

36.6 ± 6.1

39.8 ± 5.5

51:6 ± 3.4

93.8

59.2 ± 14.1

Carbon Source: Cellulose
Unamended inoculated
Amended inoculated

20.3 ± 0.2
32.2 ± 1.1

94 ± 3
250 ± 30

186 ± 6
473 ± 25

434 ± 39
442 ± 152

483 ± 133
554 ± 35.7

650 ± 175
732 ± 47

6.10 ± 0.06
18.0 ± 0.6

57.1 ± 1.6
213 ± 26

146 ± 5
433 ± 23

382 ± 34
390 ± 134

389 ± 107
460 ± 30

591 ± 159
673 ± 43

Unamended inoculated (corrected)*
Amended inoculated {corrected)*

* These samples have been corrected with the appropriate control for gas productfon in the absence of cellulose
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subject: Estimates of Gas-Generation Parameters for The Long.:..Term WIPP Performance

Assessment

Introduction
Steel corrosion and organic-material biodegradation have been identified as major· gasgeneration
processes in the WlPP repository (Brush, 1995).
Gas production will affect room
.
.
closure and ch~mistry (Butcher, 1990; Brush, 1990). This memorandum provides the ·
current estimates of gas-generation parameters for the long-term WIPP performance
assessment. The parameters provided here include the rates of gas generation under
inundated and humid conditions, the stoichiometric factors of gas generation reactions, and
the probability of the occurrence of organic material biodegradation (Table 1). To satisfy
the quality assurance (QA) requirement (QAP 9-5), we summarize all hand calculations for
estimating these parameters in Appendices I arid IT.

Biodegradation of Organic Materials
Cellulosics, plastics, and rubbers have been identified as the major organic materials to be
emplaced in the WIPP repository (DOE/CAO, 1996) and could be degraded by microbes in
10,()()() years. Cellulosics has been demonstrated experimentally to be the most
. biodegradable among these materials (Francis et al., 1995). The occurrence of significant
microbial gas generation in the repository will depend on: (1) whether microbes capable of
consuming the emplaced organic materials will be present and active; (2) whether sufficient
electron acceptors will be present and available; (3) whether enough nutrients will be present
and available. Considering uncertainties in evaluation of these factors and also in order to
bracket all possible effect of gas generation on the WIPP performance assessment, we assign
a· 50% probability to the occurrence of significant microbial gas generation.

• Microbial Reactions
Microorganism will consume cellulosics mainly via the following reaction pathways in
the repository (Brush, 1995):
C6H10Os + 4.8 Ir+ 4.8 NO3- • 7.4 H2O + 6 CO2 + 2.4 N 2
C6H10O5 + 6
+ 3 so/- • 5 H2O + 6 CO2+ 3 H2S

w
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(1)
(2)
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(3)

We assume that Reactions 1 to 3 will proceed sequentially according to the energy yield of
each reaction. Here we ignore the reactio~ pathways of aerobic respiration, Mn(IV) and
Fe(III) dissimilatory reduction, since the quantities of 02, Mn(IV) and Fe(Ill) initially
· present in the repository will be negligible relative to the other electron acceptors. In
Reactions 1 to 3, biomass accumulation is also not taken into account. This is because
significant biomass .. accumulation seems . unlikely in the WIPP repository and the
accumulated biomass, if any, will be recycled by microbes after all biodegradable cellulosics
is consumed.

In addition to Reaction (3), methanogenesis may proceed via:

(4)
However, this reaction will be ignored in our calculations, because (1) no experimental data
are available to evaluate the rate of this reaction and (2) the net effect of this reaction is to
reduce the total gas generation and the amount of CO2 in the repository and, therefore, it is
conservative to ignore this reaction in re,spect of repository pressurization and actinide
solubility.
·
·

; {

\

• Rates of Cellulosics Biodegradqtion

The rate of cellulosics biodegradtion was measured by incubating representative cellulose
materials (filter paper, paper towels, and tissue) in WIPP brine with microbes enriched from
various WIPP environments (Francis & Gillow, 1994; Francis et al., 1995). The incubation
experiments were conducted under various conditions: aerobic or anaerobic, inundated or
humid, with or without bentonite, amended or unamended with nutrients or N03-. Because
·the. repository is expected to become anoxic shortly afte~ waste emplacement and also
because bentonite will not · be added as a backfill according to the current waste
emplacement plan, we think that the experimental data from anaerobic incubation without
bentonite present are most relevant to expected WIPP conditions. Considering that the
current experimental data are mostly for denitrification (Reaction 1), but not sulfate
reduction (Reaction 2) and methanogenesis (Reaction 3) (Francis & Gillow, 1994; Francis et
al., 1995), we assume that the ranges of the rates of cellu1osics biodegradation via sulfate
reduction and methanogenesis are equal to those observed for denitrification.

,_.,.

'~,

··,

(

We use CO2 production data to estimate the rates of cellulosics biodegradation. There are
two advantages of using CO2 production data: (1) there are experimental.data available on
the CO2 dissolution in \VIPP brine (Telander & Westerman, 1995) and, therefore, it is easy
to correct the CO2 production data for gas dissolution (Appendix I); (2) since cellulosics
biodegradation did not reach the stage of methanogenesis in the experiments,. according to

· Martin S. Tierney (6741)
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Reactions 1 and 2, the consumption of one mole carbon of cellulosics will produce one mole
of CO2. ·This 1: 1 relationship is independent of oxidation state of carbon in cellulosics.
Therefore, it is rather straightforward to determine the amount of cellulosics biodegraded
from the amount of CO2 produced.
·
Experimental data show a strong dependence of CO2 generation on the concentrations of
nutrients and nitrate (Francis & Gillow, 1994; Francis et al., 1995). The maximum CO2
generation was observed in nitrate-and-nutrient-amended samples. In .those experiments,
after a short lag phase, CO2 first linearly increased with time and then approached some
limiting value as its production rate diminished. If we assume that biodegradation is nitrate-.
or nutrient-limited, the experimental data can be explained by Michaelis-Menton kinetics
(Chapelle, 1993); Michaelis-Menton kinetics, which describes the dependence of microbial
reaction rate on substrate concentration, can be expressed by:
(5}

where V is the microbial reaction rate; Vmax is the maximum value of the rate; S is the
concentration of the limiting substrate; Ks is a constant.

Equation (5) states that the

· microbial reaction rate becomes independent of the substrate concentration, if the latter is
high enough, i.e. S >> Ks and V = Vmax• In this circumstance, the reaction product will
accumulate linearly with time before the substrate is sufficiently depleted. In other words, in
our cases, the linear part of CO2 vs. time curve will give the estimate of the maximum rate
of cellulosics biodegradation.
From the experimental data of Francis & Gillow (1994) and Francis et al. (1995), we
estimate the maximum and minimum rates of cellulosics biodegradation under inundated
conditions to be 0.3 and O.ffl mole C/kg/year, respectively (Appendix I). The maximum
rate is estimated from the data obtained from both ·N03-- and nutrients-amended
experiments, whereas the minimum rate is derived from the data obtained from the
inoculated-only experiments without any nutrient and N03- amendment. · Under humid
conditions, experimental data show no clear correlation between CO2 production and
nutrient concentration. The best estimate of the maximum rate of cellulosics biodegradation
under humid condition is 0.04 mole C/kg/year (Appendix I). The minimum of the humid
biodegradation rate is set to 0, corresponding to the cases where microbes become inactive
due to nutrient and water stress.

• Biodegradation of Plastics and Rubbers
;

(
The rates of plastics and rubber biodegradation under expected WIPP conditions were
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measured by Francis et al.(1995). The experimental data show that plastics and rubbers are
much less biodegradable than cellulosics, although the data themselves are not sufficient for
us to constrain the long-term biodegradation rate for plastics and rubbers. There are two
factor that may potentially increase the biodegradibility of those materials: long time scale
and cometabolism. Over a time scale of 10,000 years, plastics and rubbers niay change their
chemical properties and therefore their biodegradibility. Cometabolism means that microbes
degrade an organic compound but do not use it as a source of energy or. of their constituent
elements, all of which are derived from other substrates (Alexander, 1994). In-the WIPP
repository, plastics and rubbers, which are resistant. to biodegradation, may still be
cometabolized_with cellulosics and other more biodegradable organic compounds. Because
of these uncertainties, we recommend a 50% chance for the biodegradation of plastics and
rubbers in the event of significant microbial gas generation, We further suggest lumping
plastics and rubbers into cellulosics and applying the ranges of cellulosics biodegradation
rate to plastics and rubbers. This treatment is conservative in respect of repository
pressurization and actinide solubility. We propose to use the following equation to convert
plastics and rubbers to the carbon-equivalent quantity of cellulosics (Appendix

n:

total cellulosics (kg)= actual cellulosics (kg)+ 1.7 plastics (kg)+ rubbers (kg).

.(

(6)

Anoxic Steel Corrosion

According to current waste inventory estimates, a large amount of steels will be emplaced
in the WIPP repository (DOE/CAO, 1996). Those steels will be capable of reacting with the
repository brine to form H2 gas. Both thermodynamic calculations and experimental
observations indicate that the H2 gas can be generated to pressures exceeding. the lithostatic
pressure at the WIPP horizon, if enough brine enters the repository (Brush, 1990; Telander.
& Westerman, 1993, 1995). Since the repository will become anoxic shortly after waste
emplacement and sealing, we here focus only on anoxic steel corrosion.

• Steel Corrosion in the Absence of CO2 and H2S

In this case, steel corrosion will follow the reaction (Telander & Westerman, 1993, 1995):
(7)
fu the Mg-rich WIPP brines (exemplified by Brine A), a significant fraction of Fe in the
corrosion product is substituted by Mg. This substitution can substantially increase the
stability of the corrosion product. Experimental observations indicate that steel corrosion
can still proceed even at an 127 atm H 2 pressure (Telander & Westerman, 1995). Aside
from this thermodynamic stability argument, the experimental observations indicate no ··
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essential effect of Mg in the brine on the corrosion rate. As a matter of fact, the corrosion
rates measured in Mg-rich Brine A are not significantly different from those measured in
Mg-depleted Brine ERDA-6 (Telander & Westerman, 1995).

It was observed in the experiments that the steel corrosion rate decreased with time until
some limiting rate was achieved (Telander & Westerman, 1995). Our long-term corrosion
rate is estimated from the longest-term data available in a WIPP-relevant Brine ·A
environment. The estimated inundated rate is 0.5 µm/year or 0.07 mole Fe /m2/year·
(Appendix Il). In addition, the corrosion rate is also found to increase with decreasing brine
pH (Telander & Westerman, 1993, 1995). Without· addition of CO2 from microbial
reactions, the pH in the repository is unlikely to go below its experimental value, which is
about 10 (Telander & Westerman, 1993, 1995).·. Therefore, we recommend using 0.5
µm/year as the upper limit of inundated corrosion rate. for the cases without microbial gas
generation. On the other hand, the pH in the reposit~ry can be ~2 units higher than its
experimental value due to the presence of Ca(OHh as a cementious material in the Waste,
and thus, based on the scaling factor(= 0.01) given by Telander & Westerman (1995), the
steel corrosion rate could be as low as 0.005 µm/year. In addition, the experimental work
for Source Term Test Program (STTP) at Los Alamose National Laboratory indicates that
salt crystallization on steel surface may possibly prevent the steel from corrosion. To
include this possibility, we set the minimum inundated steel corrosion rate to 0.
The corrosion rate observed on specimens exposed to humid conditions is negligible,
based on essentially non-existent presence of corrosion product and lack of apparent H2
generation (Telander & Westerman, 1995). Therefore, we set the humid steel corrosion rate
to 0.

·• Steel Corrosion in the Presence. of CO2 and H2S
In the event of significant microbial gas generation, steel corrosion can proceed via the
following reactions in addition to Reaction (7) (Telander & Westerman, 1993, J 995):
·Fe+ CO2+ H2O • FeCO3 + H2
Fe+H2S • FeS +Hz.

(8)
(9)

One possible effect of CO2 and H2S on steel corrosion is that they may cause passivation of
the steel. Steel passivation was observed in the experiments in which large quantities of
CO2 and H2S were added to the reaction vessels. It usually took place after te1,1s of days and
was caused by the formation of a protective layer of FeCO3 or FeS on steel surfaces
(Telander & Westerman, 1995). However, we think that this passivation is unlikely to occur
under the repository conditions. This is because the microbial production rate of CO2 and
H2S is too slow and it will take an exceedingly long time period (relative to the experimental
time scale) for these gases in the repository to reach their concentration levels required for

·
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passivation under the experimental conditions. The conclusion of no steel passivation under _
the WIPP repository conditions is consistent witJ:i other studies (e.g., Ikeda. et al., 1983;
Schmitt, 1983). In fact, aside from the previously cited work of Telander & Westerman
(1993), total passivation of steel by CO2 andH2S in low-temperature solutions has not been
reported, though varying degrees of corrosion inhibition have been observed.

(

In the· absence of passivation, the microbial generation of CO2 and H2S -will increase steel
corrosion · rates in the repository either by lowering the -repository pH or by initiating
additional reaction pathways (Reactions 8 and 9) (Telander & Westerman, 19-95). We. take
this effect into account by modifying the sampling range of steel-corrosion rate. Obviously,
Reactions 8 and 9 will be limited by microbial CO2 and H 2S production, and therefore the
upper limit of the reaction rate can be estimated from -the maximum cellulosics
biodegtadation rate, which is 0.3 mole/kg cellulosics/ye.ar, equivalent to 6 µm/year of steel
corrosion rate (Appendix Il). Thus, in the event of significant microbial gas generation, the
upper limit of steel corrosion rate is 6.5 µm/year, the sum of the maximum rates . of
Reactions 7 through 9. The corresponding lower limit will be kept the. same as that
estimated for the cases without CO2 production, i.e. 0.0 µm/year. Under humid conditions,
experimental results show a negligible effect of CO2 and H 2S .on steel corrosion (Telander &
Westerman, 1995). We thus set the humid corrosion rate to 0.

Stoichiometric Factors in the Average-Stoichiometry Model

In the Average-Stoichiometry Model, which is currently implemented in BRAGFLO,
microbial gas generation is represented by the overall reaction:
(10)

·and H2 production due to steel corrosion is described by:
Fe

4+2x
3

+ - - H2O •

4-x

1-x

- - H2 + x Fe(OH)i + - - Fe3O4.
3
.
3

(11)

- The stoichiometric factors x and y in Reaction 10 and 11 are estimated as follows.

• Average-Stoichiometric FactorY in Microbial Reaction

The stoichiometric factor y depends on the extent of the progress of each individual
reaction pathway (Reactions 1 through 3). It can be estimated based on the inventory estimates of the transuranic waste to be emplaced in the Waste Isolation Pilot Plant
(DOE/CAO, 1996; Drez, 1996).
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First, we estimate the maximum quantities (in moles) of cellulosics and steels that will be .
potentially consumed in 10,000 years:
(12) .

(13)

with
(14)
where MceJ and MFe are the quantities (in kg) of cellulosics and steels initially present in

,.
'

(

the repository; Re,; is the inundated steel-corrosion rate (µm/year); Rm,i and Rm,h are the
sampled rates of cellulosics biodegradation under inundated and humid conditions
respectively (mole/kg/year). In Equation (13),. we use the factor of 0.141 mole/µm/m 2 to
_ convert steel-corrosion-rate unit from µm/year to mole/m2/year (Telander and Westerman,
1995). Here, we assume that cellulosics biodegradation and steel corrosion both follow zero
order reaction kinetics; Next, we calculate the average stoichiometric factor y by
distributing M~1 into individual biodegradation pathways. Consider ·two extreme cases,
corresponding to the maximum and minimum values of y: (1) no reaction of microbially
produced CO2 and -H 2S with steel and steel-corrosion products; (2) complete .reaction of
microbially produced CO2 and H2S with steel and steel-corrosion products. ·
_If no CO2 or H2S is consumed by reactions With steel and steel-corrosion products, we
would expect the maximum quantity of microbial gas production· in the repository and
therefore the maximum value for y. We assume that Reactions 1 to 3 will proceed
sequentially._ The maximum value of y can be estimated by averaging the gas-yields for all
reaction pathways:

8.4MN03 9Mso4
-~~+-~---+
Ymax

=

4.8

3

(M' - 6MNo3
4.8

-

----'-'-"-=c...-

eel

6Mso4)
-----=-c.--3
·

J
Mee/

where MN03 and Ms04 are the quantities ofNO3- and
repository.

(15)

sol (in moles) initially present in the
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If CO2 or H2S reacts with steel and steel-corrosion products, we expect that a significant
quantity or, perhaps, all of these microbially produced gases would be consumed, thus
forming FeCO3 and FeS. This would result in the minimum value of y. The· total gas
consumed by those reactions (G) is:

. •{6MN03
9Mso4 3(M' ------'-'-"=---=----'-,
6MNo3 6Mso4) M"'e
, }
G=mm
--'-'-"..;_+-~-'-+1
4.8
3
6
ce ·
4.8
3
,,

(16)

The minimum value of y can then be estimated by:

8.4MN03 + 9Mso4
.
+
4.8
3

------'-=-=-

Ymi,1 =

(M'. - 6MN03
6Mso4) - G
- -~..:..
4.8
3
eel

M'

~

G
, . =Ymax - M'

(17)

~

For each BRAGFLO simulation, y will be uniformly sampled over [Ymin, Ymax]:
(18)
'

(

;, \

with O s p : : ; 1.0. The calculational scheme proposed here automatically correlates y with
waste inventory estimates as well as with reaction rates.
The above calculational scheme does not take into account the so/· that will be brought
into repository by brine inflow. Based the previous BRAGFLO simulations for undisturbed
cases, the total volume of the brine entering the repository in 10000 years is unlikely to be
larger than 2.2x107 liters, the value corresponding to the case with unrealistically low gas
generation and therefore the worst repository flooding. With a typical sol· concentration .
of 200 mM in WIPP brines (Brush, 1990), we estimate that the amount of so/· brought into
the repository by brine inflow would be less than 0.4x107 moles. This amount of so/· will
· increase the fraction of sulfate reduction pathway in total cellulosics biodegradation only by
less than 1%. Therefore, neglecting the sulfate brought by brine inflow would introduce an
error of no more than a few percents in y values.
·

• Average-Stoichiometric FactorX in Steel Corrosion Reaction

: (

While magnetite (Fe3O4} has been observed to form on steel as a corr<?sion product in
low-Mg anoxic brines at elevated temper~tures (Telander & Westerman, 1995) and in oxic
brine (Haberman & Frydrych, 1988), there is no evidence that it will form at WIPP
repository temperatures. If Fe3O4 were to. form, it would be expected that H 2 would be
produced (on a molar basis) in excess of. Fe consumed. But, the anoxic corrosion ·
experiments did not show the production of H 2 in excess of Fe reacted. Therefore, we set
the stoichiometric factor x to LO in Reaction 11.

·
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Table 1. Gas-Generation Parameters for the Long-Term WIPP Performance Assessment
Estimated Value

Parameter
Probability of occurrence of significant
microbial gas generation
Probability of occurrence of plastics and
rubber biodegradation in the event of
significant gas generation
Rate of inundated cellulosics
biodegradation

-<(

50%

0.01 - 0.3 mole C/kg/year
0.0 - 0.04 mole C/kg/year

Rate of humid cellulosics
. biodegradation •

\

50%

Rate of inundated steel corrosion for the
cases.without microbial gas generation

o:o - 0.5 µm/year 1

Rate of humid steel corrosion for the
cases without microbial gas generation

0.Oµm/year

Rate of inundated steel corrosion for the
cases with microbial gas generation .

0.0 - 6.5 µm/year

Rate of humid steel corrosion for the
cases with microbial gas generation

0.0 µm/year

Stoichiometric factor x in Reaction 11

1.0

Stoichiometric factor y in Reaction 10

calculated fromEqn. (18)

·Factor ~ in Equation 18

. 0- 1.0

NO3- initially present in the waste 2

2.6x107 moles

so/· initial present in the waste2

6.6x106 moles

2

1. Multiplying 0.141 mole/µm/m will convert the unit of steel corrosion rate from µm/year
2
to mole/m /year (Telander & Westerman, 1993). 2. See Appendix I.6.
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Appendix I. Hand Calculations for Estimating Microbial Gas generation Parameters
Name.. ofperson peiforming the calculations: Yifeng Wang, Jan. 26, 1996
Name ofperson reviewing the calculations: Larry Brush, Jan. 26, 1996

1.1 Correction for CO2 Dissolution in the Brine
Data and definition of variables:
TC02: Total CO2 produced in an incubating experiment (moles)
n: Measured CO2 in headspace (moles)
Ci: Dissolved CO2 (moles/I)
V1: Brine volume= 0.104 (I) (Gillow, per. comm.)
Vg: Headspace volume 0.046 (1) (Francis & Gillow, 1994)
P: Partial pressure of CO2 (ami)
K: Partition coefficient of CO2 between brine and gas phase= 0.01 (mole/1/atm)
(Telander & Westerman, 1995)
R: Gas constant= 0.082 (l•atm/mole/K)
T: Temperature= 303.15 (K)
Ass1,.1mption: Gaseous CO2 approximately follows the idea gas law during these
experiments.
Calculations:
TC02 = V1*C1 + n = K*P*V1 + n = K*V1*n*R*T/Vg + n = (K*V1*R*T/Vg + l)*n =
(0.01 *0.104*0.082*303.15/0.046 + l)*n = 1.56*n (moles).

1.2 Estimate of the Maximum Inundated Cellulosics Biodegradation Rate

Data:
Source: Francis et al. 1995, p. 41, 148-149.
Experimental conditions: anaerobic inoculated,
nutrients and nitrate amended
· We only take the linear part of CO 2 vs. time curve:

i(

time
69days
411 days

CO2
6.1 µmol/g of eel.
163 µmol/g of eel.
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Calculations:
(1) Rate= (163 - 6.1)/(411 - 69) = 0.459 micro-moles/g/day = 0.168 mole/kg/year.
(2) Correcting it for dissolved CO2 (see 1.1 ), we finally have:
maximum rate= 0.168* 1.56 = 0.3 mole/kg/year.

1.3 Estimate of the Minimum Inundated Cellulosics Biodegradation Rate
Data:
Source: Francis et al. 1995, p. 148-149.
Experimental conditions: anaerobic, inoculated only,
time

0days
. 1034 days

CO2
2.1 µmol/g of eel.
14.0 µmol/g of eel.

Calculations: ·
(1) Rate= (14.0- 2.1)/(1034-0) = O.Oli5 µmol/g/day = 0.004 mole/kg/year.
(2) Correcting it for dissolveq. CO2 (Appendix I. I), we finally have:
minimum rate= 0.004*1.56 = 0.01 mole/kg/year.

1.4 Estimate of the Maximum Humid Cellulosics Biodegradation Rate
. Data:
Source: Francis et al. 1995, p. 80.
Experimental conditions: anaerobic, inoculated only;
anaerobic, inoculated and amended
time

6days
415 days

CO2
(7.7 + 13.3)/2 = 10.5 µmol/g of eel.
(83.1 + 28.8)/2 = 56 µmol/g of eel.

Calculations:
Maximum rate= (56 - 10.5)/(415 - 6) = 0.llµmol/g/day = 0.04 mole/kg/year.

·
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1.5 Convert Plastics and Rubbers to the Equivalent Quantity of Cellulosics

Data:
Source: Molecke (1979)
Celllulosics: C6H10Os
Polyethylene: (-C2Ri-)n
Polyvinychloride: (-C2H3Cl-)n
Neoprene: (-CJI5Cl-)n
Hypalon: (-(C1H13Cl)12-(CHSO2Cl)1r]n

· _M. W. = 162 g/mole
M. W. = 28 g/mole
M. W. = 62 g/mole
M. W. = 88 g/mole
M. W. = 3488 g/mole

Assumption:
.
.
Plastics: 80% polyethylene, 20% polyvinychlorid.e
Rubbers: 50% neoprene, 50% hypalon
Based on Molecke (1979). ·

:1.•_

·(

Calculations:
The P kilograms of plastics and R kilograms of rubbers are equivalent to the Q
kilograms of cellulosics, based on carbon equivalence:
Q::;:; (0.8*2*162/28/6+ 0.2*2*162/62/6)*P + (0.5*4*162/88/6 +
0.5*101 *162/3488/6)*R = 1.7 P + R (kilograms)

1.6 Moles of NO/ and sol- Initially Present in the Waste

NO3-: 1.62xl06 kg (Drez, 1996) = 1(){)()/62*1.62x106 = 2.6x107 moles
sol: 6.33xl05 kg (Drez, 1996) = 1000/96*6.33x105 =6.6x106 moles

·

.
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Appendix II. Hand-Calculations for Estimating Steel Corrosion Parameters

Name of person perfonning the calculations: ·Yifeng Wang, Jan. 26, 1996
Name of person reviewing the calculations: Larry Brush, Jan. 26, 1996

11.1 Estimate of the Maximum Inundated Steel Corrosion Rate for the Cases without ·
Microbial Gas Generation

Data:
(1) Anoxic corrosion rate obtained from the 12th to 24th month experimental data=
0.71 µm/year (Telander & Westerman, 1993,,p. 6-14).
(2) Scaling factor for the long-term rate= 70% (Telander & Westerman, 1995, p. 6 ~
19).
Calculation:
· The maximum long-term steel corrosion rate= 0.71 *70% = 0.5 µm/year.

11.2 Estimate the Maximum Inundated Steel Corrosion Rate for the Cases with Microbial
Gas Generation
·
·

Data:
Total transuranic waste volume: 1.4x105 m3 (DOE/CAO, 1996)
Drum volume: 0.208 m 3 (DOE/CAO, 1996)
Surface area of steel: 6 m2/drum (Brush, 1995)
Maximum cellulosics biodegradation rate: 0.3 mole/kg/year (Appendix I.2)
Maximum inundated steel corrosion rate for the cases without microbial gas .
generation: 0.5 µm/year.
Total cellulosics (including plastics and rubbers): 2.0x107 kg (DOE/CAO, 1996;
Appendix I.5)
N03- initially present in the waste: 2.6x107 moles (Appendix I.6)
so/- initial present in the waste: 6.6x106 moles (Appendix I.6)

Assumption:
Reactions 8 and 9 will be limited by ~crobial CO2 and H 2S productio'n rate.
Calculations:
(1) Number of drums= l.4x105/0.208 = 6.7x105 drums.
(2) Total moles of C in cellulosics = 6*2.0x107*1000/162 = 7.4x108 moles ofC.
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Molar fraction of cellulosics biodegraded via denitrification =
7
8
.
2.6x10 n.4x10 =4%.
Molar fraction of cellulosics biodegraded via sulfate reduction =
6.6x106n.4x108 = 1%.
(3) Maximum CO2 and H2S production rate for the whole repository= (0;04 +
. l.5*0.01 + 0.5*0.95)*0.3*2.0xl07 = 3.2x106 moles CO2/year.
(4) Total steel surface area= 6*6.7x105 = 4.0xl06 in2 •
(5) The m~imum rate of steel corrosion via Reactions 8 and 9 = 3.2xl06/4.0xl06 =
0.8 mole Fe/m2/year = 6 µm/year.
.
(6) The upper limit of inundated steel corrosion rate for the caseswith microbial gas
generation = 0.5 + 6 = 6.5 µm/year ..

(

~
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Use of MgO to Mitigate the-Effect.of-Microbial CO2 Production in the
Waste Isolation Pilot Plant
Yifeng Wang 1, Laurence H. Brush 1, and Richard Vann Bynum2

Introduction
The Waste Isolation Pilot Plant (WIPP), located in a salt bed in southern New Mexico, is
designed by U.S. Department of Energy to demonstrate the safe and permanent disposal of
design-basis transuranic waste. WIPP performance assessment requires consideration of
radionuclide release in brines in the event of inadvertent human intrusion. The mobility of
radioriuclides depends on chemical factors such as brine pmH (-Jog molality of H+) and CO2
fugacity. According to current waste inventory estimates, a large quantity(~ 109 moles C) of
organic materials will be emplaced in the WIPP (I>OE/CAO, .1996). Those organic material will
potentially be degraded by halophilic or halotolerant microorganisms in the presence of liquid·
water in the repository, especially if a large volume of brine is introduced into the repository by
human intrusions. Organic material biodegradation will produce a large amount of CO2, which
will acidify the WIPP brine and thus significantly increase the mobility of actinides. This
communication addresses ( l) the rate of organic material biodegradation and the quantity of CO2
to be possibly generated, (2) the effect of microbial COz production on overall WIPP
performance, and (3) the mechanism of using _MgQ to mitigate this effect.

(
Microbial CO2 Production
'Ibe occurrence of microbial gas generation in the repository will depend
on: ( 1) whether
.
.
microbes capable of consuming the emplaced organic materials will be present and active; (2)
whether sufficient electron acceptors will be present and available; (3) whether enough nutrients
will be present_ and. available (Brush, l 995). Apparently, all these factors can not be evaluated
accurately based on our current knowledge. Because of these uncertainties, we ·are not able to
either eliminate the possibility of the occurrence microbial gas generation or propose that
microbial gas generation wi11 certainly occur in the repository. In order to bracket all the
possibilities, we assume that only half realizations will have significant microbial gas generation
in WIPP perfonnance assessment calculations.
The biodegradation of organic materials. follows the sequence of the following reaction
pathways, according to the order of decreasi~g energy yield per carbon atom in each reaction
(Bemer, 1980; Brush, 1995; Wang and Van Cp.ppellen, 1996):
C6H l t>°5 + 4.8 H+ + 4.8 NOr • 7.4 H2O + 6 CO2 +.2.4 Nz
C6H10O5 + 6 H+ 3 SO42 - • 5 H2O + 6 CO2+ 3 H2S
C6H I oOs + H2O• 3 CJ4 + 3 CO2.

+

(I)

(2)
(3)

1
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We ignore the reaction pathways of aerobic respiration, dissimilatory Mn(IV) and Fe(IU)
reduction, since the quantities of 02, Mn(IV) and Fe(III) initially present in the repository will
be negligible relative to the other electron acceptors. In Reactions (I) through (3), biomass
accumulation is also not taken into account. This is because significant biomass accumulation
seems unlikely in the WIPP repository and the. accumulated biomass; if any, will be recycled by
microbes after all biodegradable cellulosics is consumed.
Cellulosics, plastics, and rubber are identified as major components of organic materials to
be emplaced in the WIPP (DOE/CAO, 1996). Cellulosics is much more biodegradable than the
other components and its biodegradation rates have been experimentally. measured under
anticipated WIPP conditions (Francis and Gillow, 1994; Francis et al., 1997). The rate of
cellulosics biodegradation was detennined by incubating representative cellulosic materials
(filter paper, paper towels, and tissue) in WIPP brine with microbes enriched from various WIPP
environments (Francis & Gillow, 1994; Francis et al., 1997). The incubation experiments were
conducted under various conditions: aerobic or anaerobic, inundated or humid, with or without
bentonite, and amended or unamended with nutrients or NOr. Because the repository is
expected to become anoxic shortly after waste emplacement and also because bentonite will not
be added with the waste according to the current waste emplacement plan, the experimental data
from anaerobic incubation without bentonite present are most relevant to. expected WIPP
conditions. Considering that · the current experimental data are mostly for denitrification
(Reaction 1), but not sulfate reduction (Reaction 2) and methanogenesis (Reaction 3) (Francis &
Gillow, 1994; Francis et al., 1997), we assume that the range of ~enitrification rate can apply to
sulfate reduction and methanogenesis.

(

CO2 production data is used to estimate the rates of cellulosics biodegradation, for two
reasons: (I) there ar,e experimental data available on the CO2 dissolution in WIPP brine.
(Telander and Westerman, 1997) and, therefore, it is easy to correct the CO2 production data for
gas dissolved in the brine; (2) since cellulosics biodegradation did not reach the stage of
methanogenesis in the experiments, according to Reactions I and 2, the consumption of one
mole carbon of cellulosics will produce one mole of CO2. This 1:I relationship is independent
of oxidation state of carbon in cellulosics. Therefore, it is rather straightforward to determine the
amount of cellulosics biodegraded from the amount of CO2 produced.
Experimental data show a strong dependence of CO2 generation on the concentrations of
nutrients and nitrate (Figure 1). The maximum CO2 generation was observed in nitrate-andnutrient-amended samples. In those experiments, after a short lag phase, CO2 first linearly
increased with time and then approached some limiting value as its production rate diminished
(Figure 1). Ifwe assume that biodegradationis nitrate- or nutrient-limited, the experimental data
can be explained by Michaelis-Menton kinetics (Chapelie, 1993). Michaelis-Menton kinetics,
which describes the dependence of microbial reaction rate on substrate concentration, can be
expressed by:

(4)
where V is the microbial reaction rate~ · V:ax is the maximum value of the rate; S is the
concentration of the limiting substrate; K, is a constant. Equation (5) states that the microbial

(
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reaction rate becomes independent of:the substrate-concentration, if the latter is high enough, i.e.
S >> Ks and V = Vmax• In this circumstance, the reaction product accumulates linearly with
time before the substrate is sufficiently depleted. In other words, in our cases, the linear part of
CO2 vs. time curve gives the estimate of the maximum rate of cellulosics biodegradation.
From Figure 1 and with a correction for CO2 dissolved in the brine in the experiments, we
estimate the maximum and minimum rates of cellulosics biodegradation under inundated
conditions to be 0.3 and 0.01 mole C/kg/year, respectively. The maximum rate is estimated from
the data obtained from both N03-- and nutrients-amended experiments, whereas the minimum
rate is derived from the data obtained from the inoculated-only experiments without any nutrient
and N03- amendment. Under humid conditions, experimental data show no clear correlation
between CO2 production and nutrient concentration (Francis et al., 1997). The best estimate of
the maximum rate of cellulosics biodegradation under humid condition is 0.04 mole C/kg/year.
The minimum of the humid biodegradation rate is set to 0, corresponding to the cases where
microbes become inactive due to nutrient and water stress. Under brine-inundated conditions, at ·
the maximum rate, all organic materials will be biodegraded in ~ 200 years.

(

The rates of plastics and rubber biodegradation under expected WIPP conditions were
measured by Francis et al. (1997). The experimental data show that plastics and rubbers are
much less biodegradable than cellulosics, although the data themselves are· not sufficient for us
to constrain the long-term biodegradation rate for plastics and rubbers .. There are two factor that
may potentially increase the biodegradability of those materials: long time scale and
cometabolism. Over a time scale of 10,000 years, plastics and rubbers may change their
chemical properties and therefore their biodegradability. Cometabolism means that microbes
degrade an organic compound but do not use it as a source of energy or of their constituent
elements, all of which are derived from other substrates (Alexander, 1994, p. 177-192). In the
WIPP repository, plastics and rubbers, which are resistant to biodegradation, may still be
cometabolized with cellulosics and other more biodegradable organic compounds. Because of
these uncertainties, we recommend a 50% chance for the biodegradation of plastics and rubbers
in the event of significant microbial gas generation for the WIPP performance assessment. We
further suggest lumping plastics and rubbers into ·cellulosics and applying the ranges of
celJulosics biodegradation rate to plastics and rubbers. This treatment is conservative in respect
of repository pressurization and actinide solubility:
Based on the inventory estimates for nitrate (2.6xt07 moles) and sulfate (6.6xt06 moles)
(DOE/CAO, 1996), the fractions of individual biodegradation pathways (Reactions (1) through
(3)) are estimated to be: denitrification - 4%, sulfate reduction - 2%, and methanogensis - 94%.
Note that methanogenesis produces one half mole of carbon dioxide per mole of organic carbon
consumed. With total organic carbon inventory of 109. moles C, we estimate that about 5x108
moles of CO2 will be generated in the repository, if organic materials are completely
biodegraded.

Impact of COi Production on Repository Chemistry

Although the actual C(½ partial pressure in the repository is not easy. to estimate without
consideration of detaff mass transfer between the repository and its surrounding geologic media,
a simple thermodyn.amic calculation,. based on the real gas model developed by Duan et al.
(1992) for a pure CO2 system, indicates that the CO2 partial pressure can reach the lithostatic

3
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pressure, if all CO2 generated by microbial -reactions is contained in the repository. The
accumulation of CO2 in the repository has two significant impacts on WIPP brine chemistry: (1)
It will acidify the brine, through the dissolution of carbon dioxide and the dissociation of
carbonic acid in the brine, and (2) it will increase the concentrations of carbonate species capable
of forming stable complexes with actinides in the solution. Therefore, overaH, the microbial
production of CO2 in the repository will significantly enhance the mobility of actinide in the
brine release.
·
·
According to the human intrusion scenarios developed in WIPP performance assessment, in
which boreholes will possibly penetrate the repository or the brine pockets in Castile fonnation
below the repository, two types of brines will be involved in radionuclide release after a human
intrusion: Salado brine and Castile brine. The fonner, represented by brine A, is derived from
the geologic fonnation where the repository is located, whereas the latter, represented by brine
ERDA-6, is derived from the brine pockets in the geologic formations below the repository. The
composition of the two brines is listed in· Table 1. The pH of the original brines is close to
neutral values. In order to study the brine pH changes as the repository becomes pressurized
with CO2 gas, a reaction-path model calculation has been conducted with the computer code
EQ3/6 v. 7.2a (Wolery, 1992; Wolery and Daveler, 1992). In the calculation, we have assumed
that the CQi dissolution · and dissociation in the brine is the main factor causing ·brine
acidification. The calculation shows that the brine pmH can be as low as 4.5 and the CO2
fugacity can be as high as 55 atm, if the repository is pressurized with CO2 up to the lithostatic
pressure of~ 150 atm (Figure 2). Under such chemical conditions, the solubility of actinides in
the brine is expected to be considerably high.

(

Chemical Control

In order to mitigate the detrimental effect of microbial COi generation on the WIPP
performance, a sufficient amount of MgO (2xl09 moles) wil1 be added to the repository as a
· backfill. MgO will react with brine and COi through the following reactions:
·
MgO + H20 • Mg(OH)2.
Mg(OH)2 + CO2 • MgC03

(5)
(6)

+ H20.

Reaction (6) will buffer CO2 fugacity (fcoJ at~ 1o-7 atm. This low CO2 fugacity implies that
Reaction (6) will practically remove a:U CQi from both gaseous and liquid phases. The mineral
formation and brine pH resulting from MgO reactions have been calculated with computer code
EQ3/6 v. 7 .2a. The calculation shows that the addition of sufficient MgO into the repository wilt
buffer pmH at 9.2 for Salado brine and at 9.9 for Castile brines (Figure 3). Under those chemical
conditions, actinide solubility becomes minimal (Novak and Moore, 1996). Therefore, MgO
backfill can effectively mitigate the effect of microbial CO2. generation and control the
repository chemistry within a desired range.
The EQJ/6 v. 7.2a ciilculation indicates that the mineral equilibrium between Mg(OH)2 and
MgC03 constitutes a chemical invariant point. At this chemical invariant point, the brine pH is
essentially determined, e.g. for the Castile brine, by the following equations describing reaction
equilibria and charge balance:
· ·

aH,co, -K
co,Jrco2

(7)

(
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=K11,co1aH1C01

(8)

aco;- a11· = K 11co:; a11co:;
a11.a0 ,r =K,.

(9)

a 11c0ia11 •

aMg1+ a ~u•

(10)

(] i)

= K Mg_(OHh _

aca2 acot =_Kcaeo1

(12)

2[Mg 2+] + 2(Ca 2+J + [H+ J-(OH-]-[HCO;J-2[COtJ= constant

(13)

•

where a; is the activity of chemical species i; K; is the equilibrium constant of a dissoc_iation or
mineral dissolution reaction i. Note that fco 2 in Equation (7) is constant and fixed by the
equilibrium constraint on Reaction· (6). Thus, Equations (7) through (13) constitute a closed
·system for [W]. A similar set of equations can be_ written for the Salado brine. The above
equations show that the brine pmH depends on the activity coefficients of the involved chemical
species, the charge balance constant appearing in the right hand side of Equation (13), and which
stable mineral phases fonn. This is why the MgO reactions, give rise to different pmH values for
Castile and Salado brines, although the f co2 remains the same for both cases.

(

The presence of Ca(OH)i as cementious materials in the waste can also affect WIPP brine
pmH and fcoi• A thennodynamic calculation shows that a sufficiently high ratio of Ca(OH)2 to
water can shift the chemical system from the chemica1 invariant point of Mg(OH)2/MgCO3 to
the chemical invariant point of CaCO3/Ca(OH)2. At the point of CaCO3/Ca(OH)2, the brine
pmH is buffered at 13 for Castile brine and 12 for Salado brine. However, based on the current
inventory estimate for Ca(OH)2, which is about 8xl 06 moles, the overall possibility for the
WIPP chemistry to be controlled by the chemical invariant point of CaCO3/Ca(OH)2 is low.
This is because the amount of Ca(OH)i present in the waste is relatively small and it can be
easily consumed by reaction,either with microbially generated CQi or with MgCl2 in Salado
· brine. .Considering that actinide solubility is higher at the. chemical invariant point ofMg(OH)2/MgCO3 (Novak& Moore, 1996), we recommend using this actinide solubility for the
WIPP performance calculations.

Conclusion
A large quantity of CO2 may be generated by the microbial degradation of organic materials
_in the WIPP. The microbial production of CQi in the repository will significantly enhance the
mobility of actinide in the brine release.· This detrimental effect can be effectively mitigated by
adding MgO backfill. The MgO backfill reactions will practically remove all CO2 from both
gaseous and liquid phases and buffer the brine pmH within a desired range, thus significantly
· improving the WIPP performance. Also, because the MgO reactions will maintain constant
chemical conditions over the whole 10,000_year regulatory time period, adding MgO reduces
uncertainties in the prediction of actinide mobility for the long-term WIPP performance
assessment.
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Table 1. Major element composition of the representative WIPP brines (Brush, 1990, p. 20-22)
Salado brine
Brine-A

Castile brine
ERDA-6

20

12

5.35

4.8

K+ (mM)

770

97

Mg2+ (M)

l.44

0.019

Na+ (M)

1.83

4.87

pH

6.5

6.17

s042- (mM)

40

170

IDS (mg/I)

306,000

330,000

TIC·(mM)

JO

16

Ca2+ (mM)

c1-

(M)
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Figure 1. Amount of carbon dioxide accumulated in the head space in anaerobic and. brineinundated cellulosics biodegradation experiments (Francis et al., 1997).
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1.0 Introduction

(

4

The U.S. Department of Energy (DOE) and Washington TRU Solutions LLC, collectively
referred to as the Permittees, submit this revised Class 3 Permit Modification Request (PMR)
for the Hazardous Waste Facility Permit (HWFP) issued to the Waste Isolation Pilot Plant

5

(WIPP), U.S. Environmental Protection Agency (EPA) Number NM4890139088-TSDF. The

6

Class 3 Permit Modification Request (PMR) for remote handled TRU mixed waste was
submitted to the New Mexico Environment Department (NMED) on June 28, 2002. NMED
determined the PMR administratively complete on July 22, 2002, and processed the PMR in
accordance with the requirements specified in 20.4.1.900 NMAC (incorporating 40 CFR §
270.42(c)) On March 5, 2003, NMED issued a Notice of Deficiency (NOD) in the areas of the
waste analysis plan (WAP), justification for increased storage and disposal capacity, and
certain aspects of facility operation and closure. NMED requested submittal of a full response to
the deficiencies and a revised PMR within 60 days of NOD receipt.

2
3

7
8
9
10
11
12
13

14
15
16
17
18

(

19

20
21
22
23

24
25
26
27
28

The HWFP, issued October 27, 1999, by the NMED, authorizes the management, storage and
disposal of contact handled (CH) transuranic (TRU) mixed waste. The purpose of the PMR is to
make changes to the HWFP that would allow the management, storage, and disposal of remote
handled (RH) TRU mixed waste at the WIPP facility. The PMR is submitted pursuant to HWFP
Condition 1.8.1 and 20.4.1.900 New Mexico Administrative Code (NMAC) (incorporating .40
Code of Federal Regulations [CFR] §270.42(d)).
On May 15, 1998, NMED issued a draft permit for the WIPP. On November 13, 1998, NMED
issued a revised draft permit that addressed comments received during the review process. In
the revised draft permit, NMED included a permit condition prohibiting the disposal of RH TRU
waste at the WIPP:
The Permittees shall not store or manage TRU waste in the RH Bay of the Waste
Handling Building Unit or dispose of any RH waste in any HWDU unit until: (a) The
Pemittees obtain a modification for the methods for characterizing RH waste under the
WAP and (b) The Permittees obtain a permit modification for the procedures for storage
and management of RH waste in the RH bay.

29
30
31
32
33

34
35

(

36
37

During the HWFP Hearings, the Hearing Officer recommended that changes to the facility
necessary to accept, store, and dispose of RH TRU waste be made. In addition, the Findings
of Fact and Conclusions of Law state that a W AP and other facility operating modifications
must be submitted as a modification to the existing HWFP to allow disposal of RH TRU waste.
Pursuant to the decision of the NMED and the recommendation of the Hearing Officer, Section
I1.C.3.h of the current HWFP-prohibits the management, storage and disposal of RH TRU
mixed waste at the WIPP facility. The modifications proposed in the PMR are necessary to
allow the management, storage, and disposal of RH TRU mixed waste and to ensure that the
Page 1-1
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(

2 .....
3

8

9

1.2 RH TRU Waste Inventory

5
6

7

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

30
31
32
33
34
35
36

(

.

TRU waste
is further classified as mixed or non-mixed. Mixed TRU waste contains both
.
radioactive constituents regulated under the Ato!Tiic Energy Act (42 U.S.C. §2011 et seq.) and
hazardous waste regulated under the RCRA (42 U.S.C. §6901 et seq.) and the New Mexico
Hazardous Waste Act (NMSA 1978, §§74-4-1 to 74-4-14). All RH TRU waste will meet and be
within the limits set in the LWA and the Agreement for Consultation and Cooperation (C & C).

4

(

typically emits relatively little gamma (penetrating) radiation; therefore, it can be handled directly
by workers. RH TRU waste emits higherJev_els of gamma radiation and is not handled directly
by workers. RH TRU waste requires container shielding and remote-handling equipment.

37
38
39

The WIPP is limited by the 1980 Final Environmental Impact Statement and the Consultation
and Cooperation Agreement with the State of New Mexico to a maximum volume of 7,080 m3 of
RH TRU waste. The Remote Handled Transuranic (RH TRU) Waste Inventory Report and Site
Specific Descriptions, provided an estimated volume of approximately 2,000 m 3 of RH TRU
waste for disposal at WIPP. The 2,000 m3 was the estimated volume of RH TRU waste for
disposal after treatment. The inventory values were based upon the best available information
as of June 28, 2002, the date. of the original PMR submittal. The data were collected primarily
from the informati~n supplied annually by sites_to the lnte.grated Planning, Accountability, and
Budgeting System (IPABS). The IPABS is used by the DOE Office of Environmental
Management as the means for planning and budgeting both short- and long-term DOE activities
and funding. An important function of the system is to identify waste types and their eventual
disposition. For TRU waste, the sites have identified waste volumes, certain waste
characteristics (both radioactive and hazardous constituents which may impact waste disposal),
characterization needs, and transportation requirements. The data derived from IPABS have
subsequently been supplemented by information directly obtained from the sites. This report
also provides a description of the waste, including its physical form, origin, reported volumes,
radionuclide distribution, expected dose rate ranges, reported hazardous waste numbers, and
estimated cellulose, plastic, and rubber content. At this time, the U.S. Department of Energy
(DOE) has not made determinations as to whether or not all of the waste at these sites is
eligible for disposal at the WIPP.
In the Remote Handled Transuranic (RH TRU) Waste Inventory Report and Site Specific
Descriptions, the current estimated disposal volume of RH TRU waste is 1,992 m3 • The RH
TRU waste inventory information will be updated as information becomes available and
qualified. For example, it is anticipated that sodium-bearing waste from the Idaho National
Engineering and Environmental Laboratory (INEEL) will be disposed of in the WIPP repository.
Depending on the selection of a treatment option, to be formalized in a DOE National
Environmental Policy Act (NEPA) Record of Decision, the waste stream may become RH TRU
waste or a mixture of mainly CH TRU waste with a smaller percentage of RH TRU waste. If the
waste stream treatment produces all RH TRU waste, then an additional 1000 m3 may be added
to the disposal volume estimate for RH TRU waste (to approximately 3000 m3 ). The actual
Page 1-3
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1.4 RH TRU Mixed Waste Disposal

(

8

Waste is disposed at WIPP in the underground Hazardous Waste Disposal Units (HWDUs)
consisting of 8 panels, each containing, 7 rooms between access drifts. The access drifts are
referred to as panels 9 and 10. Modeling conducted to demonstrate compliance with the
environmental performance standard for miscellaneous units was based on disposal in eight
panels. Under the terms of the current HWFP, disposal of RH TRU mixed waste is prohibited in
the HWDUs. Modification is being proposed to authorize disposal of this waste in Panels 2 and
3 of the HWDUs.

9

1.5 Contents and Organization

2
3

4

5
6

7

12

This PMR includes proposed changes to the existing HWFP, additions that are specific to RH
TRU mixed waste, and the justifications for the changes. The changes and additions to the
HWFP are in compliance with HWA and other applicable regulatory requirements.

13

The PMR is organized into three major divisions:

10
11

14
15

(

16
17
18

19
20

21
22

23

24
25
26
27
28
29
30
31
32
33

(

34

1) Executive Summary, Section 1, and Section 2. The Executive Summary provides an
overview of the PMR, includes tables of regulatory references, and identifies where
specific regulatory requirements are addressed in the PMR and the HWFP sections that
would be affected by the PMR. Section 1 contains introductory material. Section 2
provides the information required for a Class 3 PMR pursuant to 20.4.1.900 NMAC
(incorporating 40 CFR §270.42(c)). Section 2 also includes a discussion of the changes
to be made to the HWFP, provides justification for the requested changes, and
demonstrates that the proposed changes to the HWFP comply with the applicable
requirements. Table 2-1 provides a regulatory crosswalk.
2) Sections 3 through 16 contain the proposed modifications to the HWFP and present a
short discussion of the requested modification and the revised component of the permit
with the proposed revisions marked.

gib

The proposed modifications have been identified using a red font (or
highlight) and
double underline for additions (sample modification or addition) and a strikeout font
(sample deletion) for proposed deletions. The new RH TRU mixed WAP is justified and
provided as Attachment R in Section 5.3 of the PMR. The new WAP describes the
specific requirements for characterizing RH TRU mixed waste.
3) Supplemental documents that support the PMR (Supplements 1 through 4) are included
following Section 16. The supplemental documents provide supporting detail, tabular
information, pertinent research that supports the PMR, and expanded definitions of the
concepts used in the PMR. The supplemental information is referenced in the sections it
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2.0 Regulatory Requirements

(
2 · ·3
4

5

Permit Condition 1.8.1 of the HWFP pro\7i'de-s modifications "for cause" as specified in
20.4.1.900 NMAC (40 CFR 270.42). Sections 270.42(b)(1) and (c)(1) state: "For Class 2 (or 3)
modifications, listed in Appendix I of this section, the permittee must submit a modification
request to the Director that:

7

(i) Describes the exact change to be made to the permit conditions and supporting
documents referenced by the permit;

8

(ii) Identifies that the modification is a Class 2 (or 3) modification;

g

(iii) Explains why the ·modification is needed; and

6

(iv) Provides the applicable information required by 40 CFR 270.13 through 270.22,
270.63, and 270.66."

10
11

12
13

14

(

15

The Permittees have organized the following sections to specifically address how compliance
has been achieved with Permit Condition 1.8.1.
2.1 20.4.1.900 NMAC (incorporating 40 CFR §270.42(c)(i)): Description of the exact change to
be made to the permit conditions and supporting documents referenced in the permit

19

Modifications are proposed to the HWFP Permit Conditions that would authorize. the
management, storage, and disposal of RH TRU mixed waste at the WIPP facility. The
modifications are. proposed to the attachments of the. HWFP to specify how RH TRU mixed
waste would be characterized,. managed, stored, and disposed. The PMR provides:

20

1)

requirements for the acceptance, storage, and management of RH TRU mixed waste in
the RH Complex of the WHB Unit and the Parking Area Unit (Sections 3 through 16 of
the PMR),

2)

requirements for the disposal of RH TRU mixed waste in the HWDUs (Sections 3
through 16 of the PMR).

25

3)

a separate WAP for RH TRU mixed waste (Attachment R in Section 5 of the PMR).

26

The modifications to the Permit Conditions, and technical justifications, are discussed in
Section 2.1.1. of the PMR. The modifications to the permit attachments, and technical
justifications, are discussed in Sections 2.1.1.6., 2.1.2. and 5.3. of the PMR.

16

11
18

21

22
23
24

21
28

(
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(

2

management areas and equipment. Exact text changes are provided in the redline/strikeout
version of Module II in Section 3.2. of the PMR.

3

Technical Justification

4

8

Module II requires modification to allow the Permittees to accept RH TRU mixed waste, require
implementation of a separate RH TRU mixed WAP, and establish the inspection requirements
for RH TRU mixed waste-handling equipment and areas. A new table, D-1a, RH TRU Mixed
Waste Inspection Schedule/Procedures, is referenced in Module II. The table is provided in
the modification to Attachment Din Section 7.0 of this PMR.

9

2.1.1.3 Module Ill

5
6
7

10
11
12
13
14
15

16
17

Module Ill contains the permit conditions for storage and management of TRU mixed waste
storage containers in the WHB Unit and Parking Area Unit.. The modification is proposed to
authorize storage of RH TRU mixed waste in the RH Complex bf the WHB Unit and Parking
Area Unit. An increase to the maximum permitted container storage capacity in the WHB unit,
accommodating the RH Complex, and the Parking Area Unit is requested. The RH Complex
includes the RH Bay, Unloading Room, Hot Cell, Transfer Cell, and Facility Cask Loading
Room. These capacity modifications would increase the maximum permitted container storage
capacity of the WIPP facility by slightly less than 25 percent. .

,I
\

22

The modification would also include two new container types, the RH 72-B canister and the
facility canister,. for storage and disposal of RH TRU mixed waste. Requirements for the
condition and management of RH waste containers, containment systems, inspection
schedules, and inspection procedures would be established. The exact text changes are
provided in the redline/strikeout version of Module Ill provided in Section 3.3. of the PMR.

23

Technical. Justification

18
19
20
21

24
25
26
27
28
29
30

31
32
33

Modifications to Module Ill Permit Conditions are required to increase the storage capacity in
··•·· the WHB Unit and the Parking Area Unit Storage capacity increases are necessary to
, accommodate receipt and storage of DOE's RH TRU mixed waste. inventory. The
modifications to specific facility and process information are also necessary to store and
manage containerized RH TRU mixed waste. The modifications to specific unit processes,
including management of containers, are incorporated into the modifications to Permit
Attachment M1 in Section 14a.2. of the PMR.
· In addition to increasing container storage capacity and authorizing storage of RH TRU mixed
waste, language changes to Mo9ule Ill are necessary to identify acceptable storage containers
for RH TRU mixed waste storage, prescribe the management of these containers, require
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2.1.1.4 Module IV

(

'15

Permit Module IV currently authorizes the managefiie-nr and disposal of CH TRU mixed waste
containers in Panels 1, 2, and 3 of the underground HWDUs. This modification is requested to
authorize disposal of RH TRU mixed waste in Panels 2 and 3 of the HWDUs. Panel 1 will be
closed before WIPP receives RH TRU mixed waste. Modification is requested to Table IV.D.1
- voe. Room Based Limits, to apply room-based voe emission rate limits only to containers of
CH TRU mixed waste. Headspace gas sampling and analysis is not proposed for containers of
RH TRU mixed waste. The maximum voe emission rates for RH TRU mixed waste
containers is calculated in Supplement 3 of the PMR. The emission rate limits for CH TRU
mixed waste containers are reduced in the PMR to subtract the calculated voe emission rates
for RH TRU mixed waste containers from the CH TRU mixed waste limits. Protectiveness, as
reflected in the voe Room-Based Concentration Limit, remains unchanged. Modification is
also proposed to the record-keeping requirements to account for RH TRU mixed waste
containers. The exact text changes are provided in the red line/strikeout version -of Module IV
in Section 3.4. of the PMR.

16

Technical Justification

17

Modifications to the Permit Conditions in Module IV are required to authorize disposal of RH
TRU mixed waste ·in Panels 2 and 3 of the underground HWDUs. The RH TRU mixed waste
will be disposed differently than CH TRU mixed waste to minimize potential radiation exposure.
CH TRU_ mixed waste is disposed by stacking containers on the floor of the underground
rooms. RH TRU mixed waste would be disposed by placing containers into pre-drilled holes in
the ribs (i.e., room walls) of the HWDUs and placing a shield plug in each of the holes. RH
TRU mixed waste disposal in a specific room will take place before CH TRU mixed waste
containers are stacked in front of the emplacement holes.

2 - -3

4
5
6
7
8
9

10
11
12
13
14

18

(
\

19
20
21
22
23
24

25
26
27
28
29
30
31
32
33

Head-space gas sampling and analysis will not be performed on RH TRU mixed waste
.; containers. Justification for characterizing RH TRU mixed waste using non-intrusive sampling
methods is provided in Section 2.1.2. of the PMR. The maximum VOC emission rates from RH
-TRU mixed waste containers is calculated in Supplement 3 of the PMR. The modification to
Table IV.D.1- voe Room-Based Limits is necessary to apply voe Room-Based Emission
Rate Limits only to CH TRU mixed waste containers. The allowable emission rate limits for CH
TRU mixed waste containers has been reduced to accommodate the calculated emission rates
from RH TRU mixed waste containers. The protective VOC room-based concentrations have
not changed.

(
Page 2-5

Waste Isolation PIiot Plant
Class 3 Permit Modification Request for RH TRU Mixed Waste
May 5, 2003
1

(

2
3

4
5
6
7
8
9
10
11
12

13
14
15
16
17
18
19

(

20
21

22
23
24
25
26
27

28
29
30
31
32
33
34

35
36

(

37

permittees are directed to seek resolution of the issue under section 1006(a) of RCRA, which
prohibits application of RCRA in a manner that is inconsistent with the requirements of the
-. Atomic Energy Act (AEA).
The Joint Guidance states that AK, which can eliminate unnecessary or redundant waste
testing, should be used whenever possible because "each sampling, work-up, or analytical
event may involve an incremental exposure to radiation." The use of indirect methods of
characterization, including non-destructive examination techniques and AK, is "an appropriate
means of characterizing waste and at the same time complying with the as low as reasonable
achievable (ALARA) principle for keeping exposures to a minimum." The NRC and EPA have
also specifically emphasized the use of AK, "whenever possible, to determine if a waste is
hazardous as a way to avoid unnecessary exposures to radioactivity" when characterizing
waste for purposes of RCRA.
DOE Order 435.1, Radioactive Waste Management, mandates that all radioactive waste be
managed in a manner that protects workers (DOE Order 435. f.4.b(3)). Pursuant to this
Order, characterization of mixed waste must be done in such a way as "to ensure that sufficient
knowledge. of transuranic waste's characteristics is available to protect workers handling the
waste and to support effective decision-making for its management" (DOE Order 435.1,
Chapter 111-54). When choosing characterization methods, worker safety and protection must
be considered. "The appropriate method for characterizing waste depends on the parameters
being measured, the hazards associated with acquiring the information, and the amount and
quality of the data needed .... "(DOE Order 435.1 Chapter 111-55).
These objectives and requirements were taken into consideration in developing the RH WAP.
The proposed WAP is intended to minimize worker radiation exposure from RH waste while
complying with the requirements of the HWA. The characterization methods proposed in this
PMR are rigorous enough to provide the information that must be known to safely manage,
store, and dispose of the waste at WIPP; At the same time, the methods help ensure the
.,safety of workers who must collect characterization information.
.The proposed RH WAP, set forth in Section 5.3 of the PMR, is a stand-alone attachment
.· describing the RH TRU mixed waste characterization necessary to meet the requirements of
20.4.1.500 NMAG (incorporating 40 CFR §264.13) and to safely manage the waste and protect
human health and the environment. Guidance concerning the characterization of mixed
hazardous and radioactive waste in the EPA manual on waste analysis (Waste Analysis at
Facilities that Generate, Treat, Store, and Dispose of Hazardous Waste: A Guidance Manual,
April 1'994, EPA OSWER 9938.4-03) was fallowed in the preparation of the RH WAP.
The RH WAP addresses waste stream identification requirements, waste stream parameters,
waste stream characterization, verification, validation, reporting, auditing, and surveillance. The
WAP establishes a rigorous procedure that would ensure that the RH TRU mixed waste
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The Permittees will not accept RH TRU mixed waste that contains hazardous constituents not
authorized for disposal at WIPP. The sites are also specifically required to verify the absence of
-- prohibited items in waste containers andfo aetermine their liquids content, if any. Proposed
Attachment R, Section R~3.2, sets forth the specific waste characterization requirements to be
used by the sites, including general descriptions of the AK process, VE, and radiography.
Proposed Attachment R, Section R-4.2, establishes the specific requirements for each method.
The AK requirements, proposed in Attachment R, Section R-4.2.1, establish a rigorous fourstep procedure that sites must follow. The AK information compiled and evaluated pursuant to
the four-step approach may be used to characterize RH TRU mixed waste only if the
information collected and the decisions made meet all of the requirements specified in the RH
WAP. The AK documentation will be compiled in auditable records that will allow the Permittees
and NMED to conduct a systematic assessment, analysis, and evaluation of compliance with
the RH WAP (Proposed Attachment R, Section R-4.2.1.5). The compilation of auditable records
will allow the AK process to be evaluated for use as an RH TRU mixed waste characterization
method. Proposed Attachment R, Section R-4.2.1, also establishes training requirements for
site personnel responsible for compiling AK and using the AK process, and establishes quality
assurance objectives (QAOs) for the AK process.
Proposed Attachment R, Section R-4.2.2, establishes the requirements for the use of VE,
including the method to be used, required training, and QAOs. Proposed Attachment R, Section
R-4.2.3, establishes the requirements for the use of radiography, including the method to be
used, required training, and QAOs ..
After the required characterization data and information have been collected and it is .
determined that they meet the specific requirements of the RH WAP, sites would perform data
generation and site project-level data validation (Proposed Attachment R, Sections R-3.4.1 and
R-3.4.2). The !>ite project manager (SPM) would complete a Waste Stream Profile Form
(WSPF) and RH TRU Characterization Summary Report to document the characterization
results. The WSPFs and RH TRU Characterization Summary Reports would be transmitted to
the Permittees, reviewed for completeness, and screened for acceptance. The only RH TRU
mixed waste that would be accepted at the WIPP facility is waste that has been characterized in
accordance with the WAP and that meets the Treatment, Storage, and Disposal Facility-Waste
Acceptance Criteria (TSDF-WAC) in Module II of the HWFP.
, Proposed Attachment R, Section R-5, sets forth the procedural requirements for acceptance of
RH TRU mixed waste for disposal at the WIPP facility. The purpose of these procedures is to
ensure that Permittees have the information necessary to manage, store, and ~ispose of RH
TRU mixed waste in compliance with 20.4.1.500 NMAC (incorporating 40 CFR §264.13) and
the HWFP conditions.
Proposed Attachment R, Section R-5, includes procedures for:
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As previously stated, the difference between CH and RH TRU mixed waste is the penetrating
radioactivity of relatively short-lived beta and gamma emitters that are characteristic of RH TRU
-- mixed wastes. For purposes of hazardous waste determinations, the physical and chemical
properties of RH and CH TRU mixed waste are not different. Acceptance of RH TRU mixed
waste does not require changes to the Part A to add new listed or characteristic codes. As with
CH TRU mixed waste, RH TRU mixed waste is not anticipated to exhibit characteristics of
ignitability, reactivity, or corrosivity, or to be any more likely than CH TRU mixed waste to
contains liquids or PCBs. The higher external dose rates of RH TRU mixed waste makes it
necessary for additional precautions, implemented through different waste handling practices,
to be taken to protect worker health and safety. These practices include continuous waste
shielding, waste inspection using closed-circuit cameras, management in hot cells and the use
of remote waste handling equipment: Therefore, in accordance with the classification scheme
in Appendix I, the storage of different wastes in containers that require additional or different
management practices from those authorized in the permit is a Class 3 modification.
The requested waste analysis plan and container storage capacity modifications are listed in
. Appendix I as Class 2 permit modifications. In addition, several Class 1 administrative,
informational changes and typographical error changes are included in the PMR. However, the
Permittees have identified that these Class 1 and Class 2 permit modifications are germane to
the overriding issue of management, storage, and disposal of RH TRU mixed waste and
request the Secretary of NMED to follow the procedures in§ 270.42 (c) for processing Class 3
modifications for the entire PMR.
2.3 20.4.1.900 NMAC (incorporating 40 CFR §270.42(c)(iii)): Identify why the modification is
needed
The WIPP facility was designed to manage both CH and RH TRU Mixed Waste, as authorized
in the WIPP Authorization Act (Public Law 96-164). Oisposa.I of RH TRU defense waste. was
authorized by Congress in the WIPP LWA (Public Law 102-579). The modification is needed
because the current HWFP prohibits the disposal of RH TRU mixed waste. The PMR describes
the. changes and additions to the HWFP needed to allow the management, storage, and
disposal of RH TRU mixed waste at the WIPP facility. The PMR also sets forth the necessary
changes to the HWFP to ensure that RH TRU mixed waste is managed, stored, and disposed of in compliance with requirements and existing HWFP requirements and protects human
health and the environment.
2.4 20.4.1.900 NMAC (incorporating 40 CFR §270.42(c)(iv)): Provide the applicable
information required by 40 CFR §§270.13 through 270.22, 270.62, 270.63 and 270.66
The information is provided in narrative form and in Table 2-1, Regulatory Reference and
Corresponding Document Location. Section §270.23 also applies to the HWDUs and is
included in the narrative section and the regulatory crosswalk table. Sections 270.14(b)(15)
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2

would not require significant changes to the general facility description. The exact text changes
are provided in the redline/strikeout version of Attachment A in Section 4.1. of the PMR.

3

Technical Justification

4
5
6
7
8

9
10

The modifications to the language of Attachment A are necessary to reflect the proposed
authority to include the management, storage, and disposal of RH TRU mixed waste. The
facility description must be modified to update the description of the WH8 Unit to include the
RH Complex. The modification is required to the designation of Panels 2 and 3 to allow RH
TRU mixed waste to be disposed in Panels 2 and 3.
2.4.2.2 Compliance with 40 CFR §§270.14{b){2) and {b){3): Chemical and Physical Analysis
.and the Waste Analysis Plan

17

A separate WAP for characterizing RH TRU mixed waste is proposed as Attachment R to the
HWFP. The RH TRU mixed WAP is briefly discussed in Section 2.1.1.6. and fully justified in
Section 5.3.1. of the PMR. Minor modification are proposed to the language in Attachment 8
and Attachment 86. Modification to Attachments 8 and 86 are proposed to clarify their
applicability to CH TRU mixed waste only. The exact text changes are provided in the
red line/strikeout version of Attachments 8 and 86 in Sections 5.1. and 5.2. of the PMR. The
new RH TRU mixed WAP is provided in Section 5.3.2. of the PMR.

18

Technical Justification

11
12
13
14
15
16

(
19
20
21
22
23
24
25

The difference. between CH and RH TRU mixed waste is the radioactivity of relatively shortlived beta and gamma emitters that are characteristic of RH TRU mixed wastes. The. higher
external dose rates of RH TRU mixed wastes make it necessary for additional precautions to be
taken to protect worker health and safety. Therefore, the Permittees have proposed a waste
analysis plan that meets the requirements for obtaining a detailed chemical and physical
,analysis of RH TRU mixed waste without the use of intrusive sampling. The new text, which
. describes. the characterization requirements, is provided in Attachment R.

26

2.4.2.3 Compliance with 40 CFR§270.14{b){4): Security Procedures. and Equipment .

27

Attachment C of the HWFP identifies the security provisions, required by 40 CFR
§270.14(b)(4), which are designed to prevent accidental or unauthorized entry into the active
portion of a facility (i.e., where hazardous waste is stored or disposed of). Attachment C
·describes the security equipment and procedures the WIPP facility uses to provide continuous
monitoring and controlled entry onto the facility and to prevent accidental or un·authorized entry,
including 24-hour security surveillance, fencing, and signs.

28
29
30
31
32

(
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Technical Justification

28

31

Minor modifications are required to clarify that the current contingency plan, designed to protect
human health and the environment, is applicable to both CH TRU and RH TRU mixed waste.
No changes are required to the current specific procedures for the event, reentry and recovery
associated to accommodate RH TRU mixed waste.

32

2.4.2.6 Compliance with 40 CFR §270.14(b)(8): Preparedness and Prevention

33

Attachment E of the HWFP provides a description of the preparedness and prevention
standards required by 40 CFR §270.14(b) and 40 CFR Part 264, Subpart C. These standards
are intended to minimize and prevent emergency situations at TSDFs. Emergency situations
include fire, explosion, or release of hazardous waste. The preparedness and prevention

19

20
21
22
23
24
25

29
30

34
35

(

Attachment F of the HWFP contains the contingency plan and outlines the emergency
responses that would be employed at WIPP. The Contingency plan (1) includes the emergency
procedures that must be followed to ensure that fires, explosions, and releases do not. occur,
recur, or spread, and (2) designates an emergency coordinator and specifies the requirements
and responsibilities of that position. The Contingency plan also includes emergency response
arrangements with local authorities, including names, addresses, and telephone numbers of
facility personnel designated ~s emergency RCRA coordinators and lists of emergency
equipment and procedures available for use in the event of an emergency. The Contingency
plan includes: notification; identification of hazardous materials; assessment of the nature and
extent of the emergency; control, containment, and correction of the emergency; prevention of
recurrence or spread of fires, explosions, or releases; management and containment of
released materials and waste; incompatible waste; post-emergency facilit~ and equipment
maintenance and reporting; container spills and leakage; and evacuation plans. Attachment F
also details procedures for the three phases in the contingency plan: the event, the reentry, and
the recovery.
Only minor changes are needed in Attachment F for the management, storage, and disposal of
RH TRU mixed waste at the WIPP facility. The. procedures for. responding to fires, explosions,
and .sudden or non-sudden releases of RH TRU mixed waste are the same as for CH TRU
mixed waste. No new procedures or equipment have been introduced torespond to RH TRU
mixed waste incidents. Language modifications are required to clarify that plans and
procedures apply to CH TRU and RH TRU mixed waste incidents equally. These include the
response plan, decontamination methods, and specific procedures for the event, reentry and
recovery associated with contingency plan implementation .. Th.~ exact text changes are
provided in the redline/strikeout version of Attachment F in Section 9.1. of the PMR.

18

(

or constituents to air, soil, or surface water. The facility must maintain a written contingency
plan at the facility and must carry out that plan immediately in the event of an emergency.

l6
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In addition to the above changes, proposed changes in Module II (Section 3 of the PMR),
Module IV (Section 3 of the PMR) and Attachment N (Section 15 of the PMR) address the
prevention of releases to the atmosphere, as required by 40 CFR §§270.14(b)(8)(vi),
270.23(a)(2) and 264.601. Proposed changes to Attachment F address §264.32, required
equipment and §264.37, arrangements with local authorities (Section 8 of the PMR). Changes
to Attachment D address testing and maintenance of equipment in compliance with §264.33
(Section 7 of the PMR).

14

2.4.2.7 Compliance with 40 CFR §270.14(b)(10): Traffic pattern, volume and controls

15

20

Attachment G of the HWFP discusses the traffic patterns for waste, personnel, and vehicle
movement around the WIPP facility. Only minor changes have been made to the text of
Attachment G to include RH TRU mixed waste traffic in the general discussion. Changes
describe the traffic·patterns specific to RH TRU mixed waste in the WHB and the RH Bay.
The exact text changes are provided in the redline/strikeout version of Attachment G in Section
10.1. of the PMR.

21

Technical Justification

7

s
9
10
11
12

16

17

(

In addition to the above changes, compliance with §270.14(b)(8)(i), prevention of hazards in
unloading operations (e.g. ramps and forklifts), for RH TRU mixed waste management is
-- addressed in Attachment M1 of the HWFP (Sectfoff 14a~2 of the PMR). Attachment M1
describes the major pieces of equipment used to manage RH TRU mixed waste and a
summary of the equipment capacities. Attachment M1 has• been revised to include the
procedures for the management and transfer of RH TRU mixed waste disposal containers.

18
19

22
23

24

Minor changes are necessary in Attachment G to include RH TRU mixed waste in the general
. discussion and. to present traffic patterns specific to RH TRU mixed waste (i.e., patterns in the
WHB and the. RH Bay).

25

2.4.2.8 Compliance with 40 CFR §270.14(b )(11 ):. Facility/unit location information

20

27

The facility location information will not be changed. The required information is found in
Attachment O, Part A of the permit application and Section 16 of the PMR.

2s

,2.4.2.9 Compliance with 40 CFR §270.14(b)(12): Training Programs

29

Attachment H of the Permit outlines the objectives of the WIPP facility personnel training
program and lists the requirements for all employees. The primary objective ofthe training
program is to prepare personnel to operate the facility in a safe and environmentally sound
manner. The program is n·ecessary to ensure that employees at the facility are trained specific

30
31
32
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Attachment J of the HWFP includes the post-closure monitoring and maintenance plans as
required at40 CFR §270.14(b)(13). Because WIPP is intended for the final disposal of
-- hazardous waste and to ensure that this-permanent method of land disposal does not allow for
releases over a long-term period, WIPP will conduct post-closure monitoring and maintenance
activities. The post-closure period begins after final facility closure. Post-closure activities
include monitoring and maintenance activities to preserve the integrity of the disposal system
and to prevent or detect releases from the disposal units. No changes have been made to
.Attachment J and only minor changes have been made to the text of Attachment J1 to include
RH TRU Mixed Waste. These changes are provided in the redline/strikeout version of the
Attachment J1 in Section 13.1. of this PMR.

11

Technical Justification

12

16

Closure of the RH Complex will be performed in the same manner and to the same closure
performance standards currently approved for the WHB Unit. Only minor modifications are
required to adjust the maximum inventory of waste contributed from RH TRU mixed waste and
to clarify that the closure standards and procedures are applicable to all permitted units in the
WHB.

17

2.4.2.11

13

14

15

18

Compliance with 40 CFR §270: 14(b)( 19) and §270.14(b )(20): Topographic map and
federal laws

(

22

Information required for compliance with Sections 270.14(b )(19) and (b )(20) is contained in the
HWA Part B Permit Application, Revision 6, Attachment O and Attachment K .. The
management, storage, and disposal. of RH TRU mixed waste would not require any changes in
the information contained in these sections.

23

2.4.2.12 Compliance with 40 CFR §270.15:. Container Requirements

24

Attachment M provides the regulatory basis for the technical requirements a_nd performance
standards and forwards the reader to Attachments M1 for detailed information on the container
storage and repository disposal units. Information required for compliance with §270.15 is
found in the modifications to Attachment M1 in Section 14a.2. of the PMR. . Container
inspection requirements are found in modifications to Attachment Din Section 7.1. of the PMR.
Reference to special requirements for ignitable or reactive wastes and incompatible wastes are
found in Attachment E and Permit Module II of the HWFP. These sections are not being
modification in the PMR. Container storage unit closure requirements are found in
modifications to Attachment I in Section 12.1. of this PMR. Air emission standards are found in
Attachments E, N, and Q to the HWFP and only minor changes are proposed for Attachment N
in Section 15.2. of the PMR.

19
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exact text changes are provided in the redline/strikeout version of the Attachments N in Section
15.2. of the PMR.

3

Technical Justification

4

11

Language in Attachment M requires modification to accommodate the management and
storage of RH TRU mixed waste in the WHB and Parking Area Units and disposal in Panels 2
and 3. Modification to Attachment M1 is required to describe the RH Complex in the WHB Unit,
the major pieces of equipment used to manage RH TRU mixed waste and to provide a
summary of equipment capacities. Language is added to describe operations within the RH
Complex and to add two new container types, the RH-72B canister and facility canister, for
storage and disposal of RH TRU mixed waste. Inspection requirements for the RH Complex are
also summarized in the proposed modification.

12

2.4.2.13 Compliance with 40 CFR §270.23: Miscellaneous Units

13

23

Compliance with §270.23 requires changes in Attachment M2, Geologic Repository Disposal.
Attachment M2 has been modified to provide details for managing and disposing RH TRU
mixed waste canisters in Panels 2 and 3 (each panel has 7 rooms). The modification describes
the major pieces of equipment used to dispose of RH TRU mixed waste and a summary of
equipment capabilities. The waste canisters would be emplaced in predrilled holes in the ribs of
the rooms. Major pieces of equipment needed for this activity include the facility cask transfer
car and the horizontal emplacement and retrieval equipment (HERE). Inspections of the
underground HWDUs will be carried out in accordance with the existing HWFP requirements.
Inspections of the repository disposal equipment specific to RH TRU mixed waste disposal will
also be conducted. The exact text changes are provided in the redline/strikeout version of
Attachment M2 in Section 14.b.1. of the PMR.

24

Technical Justifications

25

28

The modification is required to authorize disposal of RH TRU mixed waste in Panels 2 and 3 of
tl:le HWDUs. Modifications to language are necessary to describe the proposed management
activities, including identification of equipment and procedures, for disposal of RH TRU mixed
waste in the HWDUs.

29

2.5 20.4.1.900 NMAC-{incorporating 40 CFR §270.42(c)(v): Certification

30

The transmittal letter for this PMR contains the required signed certification statement.
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Revised Information
Regulatory Citation(s) Regulatory Citation(s). _
20.4.1.500 NMAC
20.4.1.900 NMAC

..

..

Permit Location
(see Justifications

(incorporating

(incorporating

Description

for Modification for

40 CFR 270)

40 CFR 264)

of Requirement

specific locations)

Yes

Prevention of undue exposure of
personnE;I (e.g., personal
protective equipment)

Attachment E

✓

Prevention of releases to the
atmosphere

Module II
Module IV
Attachment E
Attachment N

✓

§270.14(b)(8)(v)

§270.14(b)(8)(vi)
§270.23(a)(2)

§264.601

No

264 Subpart C

Preparedness and Prevention

Attachment E

✓

§264.31

Design and operation of facility

Attachment E

✓

§264.32

Required equipment

Attachment E
Attachment F

✓

§264.33

Testing and maintenance of
equipment

Attachment D

✓

§264.34

Access to communication/alarm
system

Attachment E

✓

§264.35

Required aisle space

Attachment E

✓

§264.37

Arrangements with local
authorities

Attachment F

✓

§264.1 ?(a-c)

Prevention of accidental ignition
or reaction of ignitable, reactive,
or incompatible wastes

Attachment E

✓

§270.14(b)(10)

Traffic pattern, volume, and
controls, for example:
Identification of turn lanes
Identification of traffic/stacking
lanes, if appropriate
Description of access road
surface
Description of access road loadbearing capacity
Identification of traffic controls

Attachment G

✓

§270.14(b)(11)

Facility/unit location information

Attachment 0
Part A

✓

§270.14(b)(9)

(

···-·

§270.14(b)(11)(i) and
(ii)

§264.18(a)

Seismic standard applicability
and requirements

Part B, Rev, 6
Chapter B

✓

§270.14(b)(11)
(iii-v)

§264)8(b)

100-year floodplain standard

Part B, Rev. 6
Chapter Bb

✓

NA

✓

·'

§264.18(c)

Other location standards

§270.14(b)(12)

~?64.16(a-e)

Personnel training program

Attachment H

✓

§270.14(b)(13)

264 Subpart G

Closure and post-closure plans

Attachnient I
Attachment J

✓

§270.14(b)(13)

§264.1.11

Closure performance standard

Attachment I

§270.14(b)(13)

§264.112(a) (b)

Written content of closure plan

Attachment I
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(

Revised Information
Regulatory Citation(s) Regulatory Citation(s) --20.4.1.500 NMAC
20.4.1.900 NMAC
(incorporating
(incorporating
40 CFR 264)
40 CFR 270)

··--···

- --

Description
of Requirem.ent

for Modification for
specific locations) Yes

No

§270.14(b)(19)(iv)

Surrounding Land use

Attachment 0
Part A
Part B, Rev. 6
Chapter B, E

✓

§270.14(b)(19)(v)

Wind rose

Attachment 0
Part A
Part B, Rev. 6
Chapter B, E

✓

Access controls

Attachment 0
Part A
Part B, Rev. 6
Chapter B, E, F

✓

§270.14(b )(19)(ix)

Injection and withdrawal wells

Attachment O
Part A
Part B, Rev. 6
Chapter B, E, F

✓

§270.14(b)(19)(xi)

Drainage on flood control
barriers

Part B, Rev. 6
Chapter B, E, F

✓

§270.14(b )(19)(xii)

Location of operational units

Part B, Rev. 6
Chapter B

✓

§270.14(b)(20)

Other federal laws
Wild and Scenic Rivers Act
National Historic Preservation
Act
Endangered Species Act
Coastal Zone Management Act
Fish and Wildlife. Coordination
Act
Executive Orders

Part B, Rev. 6
Chapter K

✓

§270.14(b)(19)(viii)

§264.14(b)

..,

(

Permit Location
· (see Justifications

§270.15

264 Subpart I

Containers

Attachment M1

✓

§264.171

Condition of containers

Attachment M1

✓

§264.172

Compatibility of waste with
containers

Attachment M1

§264.173

Management of containers

Attachment M1

✓

§264.174

Inspections

Attachment D
Attachment M1

✓

✓

"

§270.15(a)

§264.175

Containment systems

Attachment M1

§270.15(c)

§264.176

Special requirements for
ignitable or reactive waste

Attachment E
Permit Module II

(
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3.0 Permit Conditions
2
3

4

s
6

7

s
g
10
11
12
13

14
1s

16

--

The permit conditions that apply to all RGRA permits are defined at 40 CFR Part 270,
Subpart C. These specific conditions are either incorporated expressly into the permit or are
included by regulatory citations. The conditions that apply to all RCRA permits are listed in
40 CFR §270.30. In addition to the conditions that apply to all permits, the regulating qgency
(NMED in New Mexico) can also establish conditions not specified in 40 CFR Part 264 through
the use of their omnibus authority.
In this section, the Permittees are proposing modifications to the permit conditions presented in
Modules I through IV, as follows:
Module
Module
Module
Module

I, General Permit Conditions
11, General Facility Conditions
Ill, Container Storage
IV, Geologic Repository Disposal

These proposed modifications are in the form of proposed text changes to existing permit
conditions and the inclusion of new permit conditions to allow for the receipt, storage,
management, and disposal of RH TRU mixed waste.

(
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3.2. Proposed Text Changes to Module II

(
2

Module II
General Facility Conditions

3

4
5

6

7
8
9
10
11
12
13

14

15
16

.I

11.8.1. Off-site Wastes
The Permittees may receive off-site TRU mixed waste in compliance with the
requirements and conditions specified in this Permit. The Permittees may only
receive TRU mixed waste from those sites which comply with the applicable
requirements of the Waste Analysis Plan (WAP) specified in Permit Condition I1.C.1
and Permit Attachmentg Band R, as required by 20.4.1.500 NMACjincorporating 40
CFR 264.13(a)) and as verified through the Permittees' Audit and Surveillance
Program specified in Permit Condition I1.C.2.
11.C.1. Waste Analysis Plan paragraph 2
The Permittees' WAP, as specified in Permit Attachmentg 8 and R, is approved
subject to the following conditions:
11.C.1.a.

Implementation of requirements - the Permittees shall require that
generator/storage sites implement applicable requirements of the WAP,
specified in Permit Attachmentg 8 and R, prior to the Permittees' receipt of TRU
mixed waste from a generator/storage site.

I1.C.1.b.

Waste characterization sampling and analytical methods - the Permittees shall
require that generator/storage sites comply with the applicable method
requirements, quality control, equipment testing, inspection, maintenance, and
equipment calibration and frequency standards for the procedures specified in
Permit Attachment 81 (Waste Characterization Sampling Methods) and Permit
Attachment R. For all analytical methods for CH TRU mixed waste analysis not
otherwise specified in Permit Attachment 81, the Permittees shall ·require the
generator/storage sites to use "Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods", US EPA Publication SW-846. Updates to US EPA
Publication SW-846 shall be incorporated into this permit by reference. Sites
may use these new or revised methods once they have demonstrated that the
results from the new methods will be at least equivalent to the results from the
currently used methods.

11.C.1.c.

Statistical methods used in sampling and analysis - the Permittees shall require
that generator/storage sites use the methods for statistically selecting retrievably

18
19
20

21
22
23
24
25
26
27
28
29
30
31
32
33

~~

(

J
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11.C.2.c.

6

Final audit report - the Permittees shall provide the Secretary a final audit report
for CH TRU mixed waste qenerator/storage sites as specified in Permit
Attachment B6 and for RHTRU mixed waste generator/storage sites as
specified in Permit Attachment R. The final audit report shall include all
information specified in Permit Attachment B6, Section B6-4 or Permit
Attachment R, Appendix R3, and:

7

i.

(
3
4

5

8
9

ii. All documentation necessary for the Secretary to determine if the corrective
action was resolved.

10

11

12

I1.C.3.h.

Remote':'.handled transuranicVv'aste u reniotewhandled (RI I) TRU mixed waste
(waste with a surface dose rate of 200 millirem per hour or greater) is not
acceptable at VVIPP.

I1.C.3.i.

Headspace gas sampling and analysis - any CH TRU mixed waste container that
does not have VOC concentration values reported for the headspace is not
acceptable at WIPP.

I1.C.3.j.

Radiographic/visual examination - any CH TRU mixed waste container which has
not undergone either radiographic or visual examination is not acceptable at
WIPP.

13
14

15

A detailed description of all corrective actions and the resolution of any
corrective action applicable to WAP requirements, including re-audits if
required;

16
17

(
18
19
20

21

22
23

24
25

I1.E.3. Inspection Frequency
The Permittees shall inspect monitoring equipment, safety and emergency equipment,
security devices, and operating and structural equipment at the frequency specified in
Tables. D-1, D-1 a and D-2 of Permit Attachment D, and as required by 20.4.1.500
NMAC (incorporating 40 CFR §264.15(b)).

(
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Table 111.A.1 - WHB Unit
2

Area

Description

Maximum Capacity
--•~,e•

··-

Container

------ - - --

Equivalent

12,552 ft2
(1166 m2 )

530.4 ft3
(15 m3 )
1856 ft 3
(52.6 m3 )
265 ft3
(7.5 m3 )
66.3 ft3
(1.88 m 3 )
146.93 ft3
(4.16m3 )

12

Cask Unloading
Room

382 ft2
(36 m 2)

73.45 ft 3
(2.08 m 3 )

1 loaded NRGcertified shiQQing
cask'

13

Hot Cell

1,841 ff
(171 m2 )

262.02ft3
(7.42 m 3 )

,4

Transfer Cell

1,003 ft2
(93 m 2 )

31.43 ft 3
(0.89 m3 )

15
16

facility Cask
Loading Room

1,625 ft2
(151 m2 )

31.43 ft 3
(0.89 m 3 )

6 loaded RH TRU
Mixed Waste
canisters and ten 55aallon drums
1 loaded RH TRU
Mixed Waste
canister
·1 loaded RH TRU
Mixed Waste
canister

17

Total

--

t1483262.96 ft 3

3

4
5

6

7
8

9
10

11

(

-

1s
19

TRUDOCK Storage
Area
NE Storage Area
SE (Shielded)
Storage Area
Derived Waste
Storaqe Area
RH Bay

4,734 ff
(440 m2 )
2,924 ff
(272 m2 )
292.5 ff
(27.2 m2 )
48 ft2
(4.46 m2 )

Contents of 4
TRUPACT-lls
7 loaded facility
pallets
1 loaded facility pallet
1 Standard Waste
Box
2 loaded NRGcertified shiQQing
casks·

-

t=R-92 .4? m 3\

:Assumed to be a CNS10-160B shipping cask
Ill.A 1.c.

Storage on facility pallets - the Permittees shall store CH TRU mixed waste
containers unloaded from the Transuranic Package Transporter, Design II
(TRUPACT-11) shipipng casks on facility pallets in the WHB Unit, as
described in Permit Attachment M1, Section Mt-1c(1). Storage of RH TRU
mixed waste is described in Permit Condition 111.A.1.g.

111.A.1.f.

Minimum aisle space - the Permittees shall maintain a minimum aisle space
of 44 inches (1.1 m) between facility pallets holding CH TRU mixed waste in
the WHB Unit.

20

21

22
23

24
25
26
27
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days after the date the Inner Containment Vessel. (ICV) of the TRUPACT II
shipping container was sealed at the generator site. Prior to storing a sealed
TRUPACT-11 shipping container; the Permittees shall verify that the IC\/
Closure Date for each TRUPACT II shipping container is recorded in the

1

(

2

3
4

VVIPP Waste Information System ('/•"•"•'IS) database described in Permit
Attachment B.Prior to storing each sealed shippng cask. the Permit.tees shall
verify that the closure date is recorded in the WIPP Waste Information
System (WWIS} database. The Permittees shall not store NRG-certified
shipping casks in the Parking Area Unit longer than the sealing time specified
by the NRC in the Certificate of Compliance for each shippng cask.

5
6
7
8
9
10

111.A.2.e.

11
12
13

14

15
16
17
18
(

\.

J
20

21
22
23
24

Minimum aisle space - the Permittees shall maintain a minimum spacing
of 4 ft (1.2 m) between TRUPACTwll shipping containers NRG-certified
shipping casks in the Parking Area Unit.

111.C.1. Acceptable Storage Containers
The Permittees shall use containers that comply with the requirements for U.S.
Department of Transportation shipping container regulations (49 CFR §173 - Shippers General Requirements for Shipment and Packaging, and 49 CFR §178 - Specifications
for Packaging) for storage of TRU mixed waste at WIPP. The Permittees are prohibited
from storing CH and RH TRU mixed waste in any container not specified in Permit
Attachment M1, Section M1-1b, as set forth below:
II1.C.1.f. RH Canister - with a nominal internal volume of 31.43 ft3 (0.89 m3 ) that shall
contain waste packaged in small containers (e.g., 55-gallon drums) or waste loaded
directly into the canister. Larger canisters may be used to overpack other containers in
the unlikely event that surface contamination is discovered.

25
26
27
28
29
30
31
32

33

34
35

(
37

II1.C.1.g. Facility Canister - a steel container used to canisterize up to three 55-gallon
drums of RH TRU mixed waste weighing approximately 1000 pounds each. It consists of
a cylindrical body with flat top and bottom end profiles and a tab lock lid. The facility
canister is approximately 120 inches long, and has an outside diameter of 27.5 inches.
The facility canister does not meet the requirements for U.S. Department of
Transportation shipping container regulations, however, it is never used or transported
outside of the WHB Unit or HWDUs.
II1.G.

INSPECTION SCHEDULES AND PROCEDURES

The Permittees shall inspect the WHB Unit and Parking Area Unit TRU mixed waste
container storage and management areas at least weekly when waste is present, in
accordance with the Inspection Schedule (Permit Attachment D, Tableg D-1 and D-1a),
Inspection Sheets (Permit Attachment D1 ), and Permit Attachment M1, Section M1-1e,
Page 3-9
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3.4. Proposed Text Changes to Module IV

4

5
6
7
8
9

10

2

Module IV

3

Geologic Repository Disposal

IV.A.

DESIGNATED DISPOSAL UNITS

This Module authorizes the management and disposal of contact handled (CH) transuranic
(TRU) mixed waste containers in the Underground Hazardous Waste Disposal Units
(Underground HWDUs) identified herein. Specific facility and process information for the
management and disposal of 6/-l--TRU mixed waste in \he Ur,derground HWDUs is
incorporated in Permit Attachment M2 (Geologic Repository Disposal)
IV.A.1.b
A.

11
12

·,
,4

15
16
17
18
19
20
21

22

Table IV.A.1 - Underground HWDUs
Table IV.A.1 - Underground HWDUs

23
24

(

Disposal locations and quantities - the Permittees shall dispose CH TRU
mixed waste containers in three (3) Underground HWDUs (Panels 1, 2 and
m,, as specified in Table IV.A.1 below and depicted in Permit Attachment M2,
Figure M2-1. The Permittees shall dispose RH TRU mixed waste containers
in two (2) Underground HWDUs (Panels 2 and 3), as specified in Table
IV.A.1 below and depicted in Permit Attachment M2, Figure M2-1. Any
combination of example container equivalents (drums and canisters) for RH
and CH TRU mixed waste in Panels 2 and 3 shall not exceed maximum
panel capacity volumes. The Permittees may dispose quantities of TRU
mixed waste containers in these locations not to exceed the maximum
capacities specified in Table IV.A.1 below.

Description

Area

Maximum
Capacity

Container Equivalent

636,000 ft3
(18,000 m3 )

86,500 55-Gallon Drums
of CH TRU mixed waste

25

Panel 1g

124,150 ft2
(11,533 m2)

26

Panel 2g

124,150ft2
(11,533 m2 )

3

636,000 ft
(18,000 m3 )
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IV.C.1.e. RH and Facility Canisters - each canister as an individual unit.
.,
2

· --

Table IV.D.1 - VOC Room-Based Limits--- Table IV.D.1 - voe Room-Based Limits

3

Compound

4

VOC Room-Based

voe Room-Based

Concentration Limit
(PPMV)

Emission Rate Limit

From CH TRU Mixed
Waste
(mole/room/year)

5

Carbon Tetrachloride

9625

42564204

6

Chlorobenzene

13000

55005494

7

Chloroform

9930

48604782

8

1, 1-Dichloroethene

5490

28002569

9

1,2-Dichloroethane

2400

44661127

10

Methylene Chloride

100000

5365053482

11

1, 1,2,2-Tetrachloroethane

2960

43001297

12

Toluene

11000

4-7004768

1, 1, 1-Trichloroethane

33700

4488014830

3

14

15
16

17

18
19
20

21
22

23

24
25

26
27

28

IV.G.

=
=

INSPECTION SCHEDULES AND PROCEDURES
The Permittees shall inspect the Underground HWDUs at least weekly, as specified in
Permit Attachment D (Inspection Schedule/Procedures,Tableg D-1 and D-1a ), and as
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.15). The Permittees shall
·perform these inspections to detect malfunctions, signs of deterioration, operator errors,
discharges, or any other factors which have caused or may cause a release of
hazardous wastes or hazardous waste constituents to the environment or which may
compromise the ability of any Underground HWDU to comply with the environmental
performance standards in 20.4.1.500 NMAC (incorporating 40 CFR §264.601 ).

IV.H.2.

Disposal Waste Type and Location
The Permittees shall maintain, in the operating record, a record identifying the types
and quantities of TRU mixed waste in each Underground HWDU a~d the disposal
location of each container or container assembly (e.g., a ?-pack of standard 55gallons drums, RH canisters) within each Underground HWDU, using the following
fields (as applicable) from the WWIS data dictionary:

(
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4.0

Attachment A - General Facility Description

5

Attachment A of the HWFP describes the-facility;- provides a waste description, and discusses
activities at WIPP as required at 40 CFR §270.14(b )(i). Structures at WIPP include surface
structures, shafts, and underground structures. The attach_ment outlines the general purpose of
each structure and describes the waste management activities associated with each area.

6

4.1. Proposed Text Changes to Attachment A

2 - -

3
4

ATTACHMENT A
GENERAL FACILITY DESCRIPTION AND PROCESS INFORMATION

7
8

9

A-2

Description of Activities

10

The Waste Isolation Pilot Plant (WIPP) is a facility for the management, storage and disposal of

11

13

transuranic (TRU) mixed waste. Both contact-handled (CH) and remote-handled (RH) TRU
mixed waste are permitted for management, storage, and disposal at the WIPP facility. 0-nty
contact-handled (Cl I) TRU mixed waste is permitted for storage or disposal at the WIPP facility.

14

No remote-handled (RI I) TRU mixed 'vVaste 'vVill be accepted at the facility under this permit.

15

A-4

16

There are three basic groups of structures associated with the WIPP facility: surface structures,
shafts and underground structures. The surface structures accommodate the personnel,
equipment, and support services required for the receipt, preparation, and transfer of TRU
mixed waste from the surface to the underground. There are two surface locations where TRU
mixed waste will be managed. The first includes a portion of the Waste Handling Building
(WHB), of which 54,49333,175 square feet (5,063 square meters) fsare designated as the
WHB Container Storage Unit (WHB Unit) for TRU mixed waste management. The CH Bay of
the WHB Unit occupies 33,175 square feet (3,082 square meters) and the RH Complex of the
WHB Unit occupies 21,318 square feet (1,981 square meters). The second area designated for
managing TRU mixed waste is the Parking Area Container Storage Unit (Parking Area Unit), an
outside container storage area which extends south from the WHB to the rail siding and east
from the WHB to the chain link fence encompassing the north and east sides of the parking
surface. The Parking Area Unit provides storage space for up to 2,121 ft3 (60 m3 ) of TRU mixed
waste with a resultant container equivalent of up to 42 26 loaded TRUPACT=II NRC-certified
shipping casks containers on an asphalt and concrete surface encompassing approximately
115,000 square feet.

12

(

17

18
19
20

21
22
23

24

25
26
27

28
29
30

31

Facility Type

(
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5.0 Waste Analysis
2
3
4
5

6

Attachment B of the HWFP is the WIPP _yy ~p foe g_~ Tf3U mixed waste, hereinafter. referred to
as the CH WAP. The CH WAP outlines the procedures specified by NMED to ensure proper
chemical and physical analysis of CH TRU mixed waste, off-site waste analysis requirements,
and the development and implementation of the CH WAP ..
5.1. Proposed Text Changes to Attachment B
Attachment 8
Waste Analysis Plan

7
8

9

10
11
12
.13
14
15
16
17
18
19

(

20

Introduction and Attachment Highlights
This waste analysis plan (WAP) for contact-handled (CH) transuranic (TRU) mixed waste has
been prepared at the Waste Isolation Pilot Plant (WIPP) facility to meet requirements set forth in
.20.4.1.500 NMAC (incorporating 40 CFR §264.13). Guidance in the most recent U.S.
Environmental Protection Agency (EPA) manual on waste analy~is has been incorporated into
the preparation of this WAP (EPA, 1994). This WAP includes test methods, details of planned
waste sampling and analysis, a description of the waste shipment screening and verification
process, and a description of the quality assurance (QA)/quality control (QC) program. Before
the Permittees manage, store, or dispose of CH TRU transuranic (TRU) mixed waste from a
generator/storage site (site), the Permittees shall require that site to implement the applicable
requirements of this WAP. Attachment R contains the WAP for remote-handled (RH) TRU mixed
waste.
· ·
·

26

TRU mixed waste contains both TRU mixed waste radioactive and hazardous components, as
defined in 20.4.1.800 NMAC (incorporating 40 CFR, §268.35(d)), and in the Federal Facility
Compliance Act, Public Law 102- 386, Title 1, §3021 (d). It is designated and separately
packaged as either contact-handled (CH) or remote-handled (RH), based on the radiological
dose rate at the surface of the waste container. RI I TRU mixed vvastes '#ill not be received and
disposed at the VVIPP facility.

27

B-1 c Waste Prohibited at the. WIPP Facility

28

The following TRU mixed waste are prohibited at the WIPP facility:

29

•

liquid waste (waste shall contain as little residual liquid as is reasonably achievable by
pouring, pumping and/or aspirating, and internal containers shall contain less than 1 inch
or 2.5 centimeters of liquid in the bottom of the container. Total residual liquid in any
payload container (e.g., 55 gallon drum or standard waste box) may not exceed 1
percent volume of that container)

•

non-radionuclide pyrophoric materials, such as elemental potassium

21
22
23
24
25

30
31
32
33

34

35
36

37
38

hazardous wastes not occurring as co-contaminants with TRU mixed wastes (non-mixed
hazardous wastes) .
wastes incompatible with backfill, seal and panel closure~ materials, container and
packaging materials, shipping container materials, or other wastes
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RI I TRU mixed 'vVaste (waste 'vVith a surface dose rate of 200 millirem per hour or greater)

(
2

any CH TRU mixed waste container that
reported for the headspace

•

any CH TRU mixed waste container which has not undergone either radiograph,ic or
visual examination

•

any waste container from a waste stream which has not been preceded by an
appropriate, certified Waste Stream Profile Form (see section B-1d)

3

4

s
6
7

a

5.3 Requested Addition of Attachment R

g

12

The proposed RH TRU mixed waste characterization program (RH WAP) differs from that used
for CH TRU mixed waste. The new text, which describes the requirements for characterizing RH
TRU mixed waste, is proposed as Attachment R, which meets the requirements of 20.4.1.500
NMAC (incorporating 40 CFR §264.13(a)).

13

5.3.1 Justification

14

The legal standards for the current HWFP are the applicable laws and regulations,
specifically the Hazardous Waste Act, NMSA §§74-4-1 et seq. and the New Mexico
Hazardous Waste. Management regulations,,
NMCA §§20.4.1.1
et seq. (incorporating
.
.
409 CFR Parts 260-265, 268, 270 and 273 by reference). The permit draws its authority
from these legal bases. There are often a number of ways to meet a legal standard.
Although the regulatory requirements for CH and RH TRU mixed waste characterization
are the same, the way in which the requirements are met can be different. The CH
WAP is one mechanism to meet the applicable legal standards, but is not the only way
to meet those standards. The proposed RH TRU WAP was drafted to satisfy the
statutory and regulatory requirements.

10
11

15
16
17
18
19
20
21
22
23

24
25
26
27
28
29
30
31
32
33
34
35

(

does· not have VOC concentration values

•

36
37
38

In the proposed RH TRU WAP, the Permittees have demonstrated how applicable
requirements will be satisfied. The Permittees have described in detail that RH TRU
Mixed Waste will be characterized on a waste stream basis. The RH TRU WAP uses
AK as the central element of the waste characterization program. Visual examination ·
(VE} will be the primary method for confirmation of characterization information for newly
packaged and repackaged waste; Radiography wjlf be an alternate method for AK
confirmation for already packaged waste. Further, VE and radiography will be used to
confirm the absence of prohibited items, consistent with the current WIPP HWFP,
including the absence of liquids in excess of one percent by volume, and the absence of
compressed gasses. Also, consistent with the existing conditions of the WIPP HWFP,
Radiography and VE will be used to identify indicators of prohibited items such as
explosives, PCBs greater than 50ppm and others.
All RH TRU mixed waste will undergo extensive analysis, through the AK process, to
ensure that the detailed chemical and physical properties of the waste are known such
that the parameters (DQO's) required for safe and compliant management, storage and
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5.3.1.1 Identifying Necessary Waste Characterization Information

(

2 .
3

4
5
6

7
8
9
10

11

5.3.1.1.1 RH TRU Mixed Waste Operations

12

23

The RH TRU mixed waste will be stored in heavily shielded casks or in the RH Complex and will
be managed by mechanical handling of the waste containers. The waste will be inspected using
remote cameras and specially designed equipment, and the waste will be moved in shielded
containers to the underground HWDUs. The RH TRU mixed was.te will then be disposed ofby
placing canisters into predrilled holes in the ribs (i.e., room walls) and placing a shield plug in
each of the holes. In contrast, CH TRU mixed waste at the WIPP is stored in unshielded storage
areas and managed by direct contact with unshielded waste containers. CH TRU mixed waste
containers are inspected by physically observing their condition and moved using operators,
forklifts, and other direct methods. Rather than being placed into predrilled holes into the room
walls, CH TRU mixed waste is disposed of by stacking it on the floor of the underground
disposal rooms. The 1% residual liquid prohibition applies to both CH and RH waste and has ·
therefore been retained in the RH WAP.

24

5.3.1.1.2 RH TRU Mixed Waste and Repository Integrity

25

The waste parameters evaluated by the Permittees in the permit application included RH TRU
mixed waste. This evaluation was the basis for identifying the parameters of interest in the
HWFP. CH TRU mixed waste characterization centers around these parameters. Because the
original evaluation included the RH TRU mixed waste, the parameters of interest in the CH WAP
are the same for RH TRU mixed waste. However, the Permittees evaluated alternative methods
for obtaining this information in the RH WAP, including the use of bounding analyses. The
evaluation considered the small. volume (relative to CH TRU mixed waste) of the RH TRU mixed
wc;1ste that will be. disposed of at the WIPP. Consistent with the original permit application, the
evaluation was based on the results of repository modeling and voe emissions modeling.

13
14
15
16
17
18
19
20
21

(

__The HVVFP establishes the characterizatiQll ~equi~6.r:!1.~i:it~ for CH TRU mixed waste parameters
that are relevant to protecting human health and the environment. RH TRU mixed waste will be
disposed of in the same HWDUs as CH TRU mixed waste; however, the process for moving the
RH TRU mixed waste to and emplacing it in the HWDUs will be different than the process used
for CH TRU mixed waste. In addition, the volume of RH TRU mixed waste that may be ,disposed
of is much smaller than the volume of CH TRU m,ixed waste (i.e., RH TRU mixed waste has a
maximum design basis volume of 5% of the total volume of waste disposed of at the WIPP). The
different operations and the smaller volume provide the Permittees with an opportunity to
develop specific characterization requirements for RH TRU mixed waste.

22

26
27
28
29
30
31
32
33

34
35
36
37
38
39
40

The repository and VOC emissions modeling processes are based on the 20.4.1.500 NMAC
(incorporating 40 CFR §264.601) requirement that the miscellaneous unit be "located,. designed,
constructed, operated, maintained, and closed in a manner that will ensure protection of human
health and the environment." The Environmental Performance Standards further require that the
groundwater/subsurface environment, surface water/wetlands/soil surface, and air pathways be
evaluated to ensure that no adverse effects on human health and the environment would be
caused by a release of hazardous constituents.

(
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1

(

2
3
4

5
6

The modeling results in Section D-9 of the application indicate that after the repository is sealed,
there is no viable flow path for contaminated brine during the undisturbed 300-year time frame
from the repository to the accessible environment through the Salado Formation. This is
-because there is insufficient gas generatio-n and repository pressurization to create a positive
pressure gradient (the driving force for flow) directed away from the repository during the postclosure period.

19

In order to address the importance of potentially ~ignificant components of RH TRU mixed
waste, Sandia National Laboratories (SNL) performed additional simulations using the
mathematical models ·and input parameters used in the original repository modeling. These
simulations evaluated the CH TRU mixed waste and RH TRU mixed waste inventories
separately to assess the effects of RH TRU mixed waste in several scenarios. In these
scenarios, SNL assumed maximum (but reasonable) loading densities of biodegradable
materials, water, and corrodible metals. The results indicate that repository integrity will be
maintained even under bounding assumptions for all parameters. This demonstrates that the
waste material parameter weights (e.g., ferrous metals, cellulosics, plastic, and rubber) and
amount of free liquid do not need to be known to ensure the integrity of the repository; that is,
they can be assumed to be the bounding values. Therefore, waste characterization activities to
quantify these parameters are unnecessary. Additional detalls, including specific modeling
results for the analyses performed, are included in Supplement 2.

20

5.3.1.1.3 Waste Parameter Data

21

28

Based on the results of the repository performance modeling and the VOC emissions modeling,
conservative bounding values (rather than measured values) for the RH TRU mixed waste
parameters suffice in order to ensure repository integrity is maintained and protection of human
health and the environment. However, to meet the requirements of the facility design,
operations, and waste acceptance criteria, a detailed description of the waste stream, to include
the physical form and the waste material parameters present, the absence of prohibited items,
and applicable EPA hazardous waste numbers, must be determined for each RH TRU mixed
waste stream in accordance with the RH WAP (Attachment R).

29

5.3.1.2 Establishing Data Quality Obiectives

30

The EPA's Guidance for the Data Quality Objectives Process (EPA 2000) provides information
on how to develop DQOs. This document describes DQOs as qualitative and quantitative
statements that clarify program technical and quality objectives, identify the appropriate type. of
data to collect,. and specify tol,erable levels of potential decision errors that will be used to
establish the quality and quantity of data needed to make decisions. The DQO approach for the
RH TRU mixed waste program identifies the information necessary to manage RH TRU mixed
waste in compliance with regulatory requirements.

7

s
g
10

11

12

13
14

15
16

17
18

22
23

24
25

2s
27

31
32
33

34

35
36
37
38
39
40
41
42
43

The HWFP prohibits certain types of waste from management, storage, and disposal at WIPP.
This waste is referred to as "Waste Prohibited at the WIPP Facility" in Permit Attachment B,
Section B-1c. Table 5-1 contains the prohibited waste description from Permit Attachments,
Section B-1 c and an explanation of how the prohibited waste is addressed by the proposed
DQOs and the RH WAP. In addition, Attachment R, Section R-2.3 of the proposed RH WAP
includes the list of prohibited waste based on the proposed RH TRU mixed waste
characterization program.
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1
2
3
4
5

6

1
8

9
10

11

Sites are required by their own state regulators to make a hazardous waste determination and to
properly assign EPA hazardous waste numbers. In addition, if the waste is managed at a
_ Jreatme_nt or storage facility prior to shipllJ_~ntto WI_F_>F_>, _waste characterization must be
conducted to meet requirements for that treatment or storage facility per 40 CFR §264.13. The
waste characterization information used to make the hazardous waste determination, assign
EPA hazardous waste numbers, and meet the waste characterization requirements for a
treatment or storage facility where the waste was managed, must be available to the RH TRU
mixed waste characterization program.
The following hazardous waste number DQ0 has been developed for the RH TRU mixed waste
program:

· characterization
•

Determine the listed and characteristic hazardous constituents in the waste stream

13

Determine if a waste is listed as specified in 20.4.1.200 NMAC (incorporating 40 CFR
§§261.31 and 261.33); assign the appropriate EPA hazardous waste number(s); and

14

ensure that the EPA hazardous waste number(s) are listed in Permit Attachment 0.

15

Determine if a waste exhibits a characteristic as specified in 20.4.1.200 NMAC
(incorporating 40 CFR §261 Subpart C); assign the appropriate EPA hazardous
waste number(s); and ensure that the EPA hazardous waste number(s) are listed in
Permit Attachment 0.

12

16

11

18
19

5.3.1.2.2 DQ0 for Prohibited Items

20

26

Prohibited items are items that cannot be managed at the WIPP facility due to their potential
effects on operations or repository performance or due to a lack of regulatory authority. Based
on the evaluation of operations and disposal, the only item that is prohibited for operation or
performance reasons is liquids in excess of 1% by volume. However, theWIPP does not have
authorization under the Toxic Substances Control Act (TSCA) to dispose of PCBs greater-thanor-equal-to a concentration of 50 parts per million (ppm). Therefore, the following prohibited
items DQ0 has been developed for the RH TRU mixed waste characterization program:

21

•

21

22
23

24
25

Determine the absence of prohibited items in the waste stream

28
29

residual liquids greater than one inch in the bottom of an internal container, or greater
than 1% by volume of a waste container,

30

PCBs with concentrations greater-than-or-equal-to a concentration of 50 ppm

31
32

33

34
35

(

36
37
18

Pressurized containers
Additional requirements prohibit disposal of nonradionuclide pyrophorics, incompatible
chemicals, explosives, ignitable wastes, corrosive wastes, and/or reactive wastes at WIPP. All
of these requirements can be satisfied through the assignment of EPA hazardous waste
numbers to an RH TRU mixed waste stream. RH TRU mixed waste that does not satisfy any one
of these requirements would have an EPA hazardous waste number assigned that would
disqualify it from management, storage, and disposal under the WIPP Part A requirements.
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Table 5-1. Prohibited Waste
..... How Addressed in Proposed RH WAP

2

Prohibited Waste (from Permit Attachment B)

3

10

Liquid waste (waste shall contain as little residual
liquid as is reasonably achievable by pouring,
pumping, and/or aspirating and internal containers
shall contaih less than 1 inch or 2.5 centimeters of
liquid in the bottom of the container. Total residual
liquid in any payload container (e.g., 55-gallon
drum or standard waste box) may not exceed 1
percent volume of that container)

Liquid waste has a Summary Category Group
designation that begins with "L" and does not meet
the proposed RH WAP requirement for allowable
Summary Category Groups (i.e., S3000, S4000, or
· S5000), which are all solid waste. In addition, the
prohibited items DQO includes a prohibition on:
"residual liquids greater than one inch in the
bottom of an internal container or greater than 1%
by volume of a waste container''

11
12

Non-radionuclide pyrophoric materials, such as
elemental potassium

Waste containing non-radionuclide pyrophoric
materials has the characteristic of reactivity under
RCRA and carries the D003 hazardous waste
number. Waste that carries the D003 hazardous
waste number is not included in Permit Attachment
0 (i.e., the Part A) and therefore does not meet
the DQO td determine the listed and characteristic
hazardous constituents in the waste stream, which
requires that "the EPA hazardous waste number(s)
are listed in Permit Attachment 0."

13

14
15

Hazardous wastes not occurring as cocontaminants with TRU mixed wastes (non-mixed
hazardous wastes) ·

The RH W AP requires that the waste is "TRU
mixed waste that has a surface dose rate of 200
mrem/hr or greater and is no greater than 1000
rem/hr as limited by the LWA." as a waste
acceptance criterion.

16
17
18
19

Wastes incompatible with backfill, seal and panel
closures materials, container and packaging
materials, shipping container materials, or other
wastes

All of the wastes listed in Permit Attachment 0,
Part A, were evaluated for compatibility with
backfill, seal and panel closures materiais,
container and packaging materials, shipping
container materials, and other wastes as part of
the Permit Application. If a waste is not
compatible, it is not included in Permit Attachment
O and therefore will not comply with the DQO to
determine the listed and characteristic hazardous
constituents in the waste stream, which requires
that "the EPA hazardous waste number(s) are
listed in Permit Attachment O."

4
5
6
7
8

9

(

..

20

21

Wastes containing explosives or compressed
gases

Waste containing explosives has the characteristic
of reactivity under RCRA and carries the D001
and/or D003 hazardous waste number(s). Waste
that carries the D001 or D003 hazardous waste
number is not included in Permit Attachment 0
and therefore does not meet the DQO to
determine the listed and characteristic hazardous
constituents in the waste stream, which requires
that "the EPA hazardous waste number(s) are
listed in Permit Attachment O."

(
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5.3.2 Proposed RH Waste Analysis Plan

2

ATTACHMENT R

3

REMOTE HANDLEDTRANSURANIC
WASTE ANALYSIS PLAN

4

s

R-1.0 Introduction

6

This remote-handled transuranic waste analysis plan (RH WAP) has been prepared for
management, storage, and disposal activities at the Waste Isolation Pilot Plant (WIPP) facility to
meet requirements set forth in 20.4.1.500 New Mexico Administrative Code (NMAC)
(incorporating 40 Code of Federal Regulations (CFR) §264.13). Remote-handled transuranic (RH
TRU) mixed waste is defined as transuranic (TRU) mixed waste with an external surface dose
rate of 200 mrem per hour or greater. A waste stream is defined as waste material generated
from a single process, or from an activity that is similar in material, physical form, and hazardous
constituents.

7

a
9

10
11
12

13
14
1s

16
17
18

19
20

'21
22
23
24

25
26

21

2a
29
30
31
32
33
34

35

36
37

38
39
40
41

42
13

Characterization requirements for RH TRU mixed waste are the same regardless of waste stream
designations. (i.e., debris, homogeneous solids, soil/gravel) or when the waste was generated
(i.e., newly generated versus retrievably stored. The AK process, as with the CH program, is the
central element of the waste characterization process. Details of the AK process are described in
Section R-4.2.1. RH generator sites shall use the AK process to collect information to meet each
of the DQOs.
Visual examination during packaging will be used to comply with the requirements of the
20.4.1.500 NMAG (incorporating 40 CFR §264.13(a)) by confirming that the waste being
packaged matched the waste stream description derived from the AK record. For RH TRU mixed
waste that requires packaging or repackaging, 100 percent of the. waste will be subiected to VE.
A subpopulation of those RH TRU mixed wastes that are already packaged in payload containers
shall be subjected to VE (or radiography). A minimum of 10 percent of the packaged waste will
be subjected to VE (or radiography). If the waste does not match the waste stream description
derived from AK, an additional 10 percent of the packaged waste will be subject to VE (or
radiography). If additional waste not matching the waste stream description is discovered in this
second population, then the entire waste stream must be subjected to VE (or radiography). This
is referred to as "10-10-AII.". If a prohibited item is found at any time during the 10-10-AII method,
then the entire waste. stream will be subject to VE or radiography.
R@diography and VE data that were collected prior to the approval of the RH WAP may be used
to perform the 10-10-AII method. If VE or radiography videotapes (or equivalent media} are
available for characterization performed prior to the approval of the RH WAP, these may be
reviewed by operators qualified per the requiremehts ofthis RH WAP to implement 10-10-AII ..
Testing batch data reports must be prepared and reviewed in accordance with the requirements
ofthe RH·WAP to document characterization using existing videotapes. Visual examination data
sheets that are not supported by videotapes (or equivalent media) may be used to implement the
10-10-AII method, if the site can demonstrate that the procedures used to perform the VE met the
technical requirements of the RH WAP and that the VE operators were trained to requirements
equivalent to those required by the RH WAP. Testing batch data reports must be prepared and
reviewed in accordance with the requ1rements of the RH WAP to document characterization
using existing VE data sheets.
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R-2.2 WIPP Facility Location and Description

5

~The WIPP is a facility approved for the management, storage, and disposal of TRU mixed waste.
The owner and operator of the facility is U.S. Department of Energy (DOE) and the co-operator is
Washington TRU mixed waste Solutions, LLC. The WIPP facility is located in Eddy County, NM,
26 miles east of Carlsbad on the Jal Highway.

6

R-2.3 Identification, Classification, and Quantity ofWaste to be Stored and Disposed of at WIPP

7

13

The Permittees shall manage, store, and dispose of only those RH TRU mixed waste streams
that have hazardous constituents and characteristics that the Permit, in Attachment 0, authorizes
for disposal. In addition, RH TRU mixed waste non-mixed waste streams may be managed,
stored, and disposed of at WIPP. A permit modification shall be required to accept wastes with
EPA hazardous waste numbers not included in Permit Attachment 0. Only sites that meet the
requirements specified in this RH WAP shall be permitted to ship their RH TRU mixed waste to
the WIPP facility for disposal.

14

Th'e following types of TRU mixed waste are prohibited at the WIPP facility:

15
16

~

liquid waste (waste shall contain as little residual liquid as is reasonably achievable by
pouring, pumping and/or aspirating, and internal containers shall contain less than 1 inch or
2.5 centimeters of liquid in the bottom of the container. Total residual liquid in any payload
container [e.g., 55 gallon drum] shall not exceed 1 percent volume of that container)

19

•

non-radionuclide pyrophoric materials, such.as elemental potassium

20

;

hazardous wastes not occurring as co-contaminants with TRU mixed wastes. (non-mixed
hazardous wastes)

~

wastes incompatible with backfill, seal and panel closure materials, container and packaging
materials, shipping container materials, or other wastes

24

•

wastes containing explosives or compressed gases

25

;

wastes with polychlorinated biphenyl (PCB) concentrations equal to or greater than 50 parts
per million

•

wastes exhibiting the characteristic of ignitability, corrosivity, or reactivity (EPA Hazardous
Waste Numbers of D001, D002, or D003)

29

•

any waste container that does not have an appropriate, certified WSPF

30

R-2.4 WIPP Regulatory Oversight

31

WIPP is designed to store and dispose of TRU mixed waste, including mixed waste; therefore, it
is subject to regulation of both the hazardous constituents and the radioactive constituents in the
waste. Hazardous constituents in the waste are regulated by the New Mexico Environment.
Department {NMED) under the New Mexico Hazardous Waste Act. PCBs are regulated by the
PERMIT ATTACHMENT R
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3

4
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6
7

8

The waste characterization data obtained through RH WAP implementation shall ensure that the
Permittees meet applicable requirements of 20.4.1.500 NMAC (incorporating 40 CFR §264.13(a))
to provide the physical and chemical information about the waste that must be known to store and
dispose of the waste at the WIPP facility. This DQO is met by collecting information related to the
process and materials that produced the waste stream.
The following requirement for the physical and chemical description DQO is established by this
RH WAP to ensure that the physical form of the waste is documented:
Determine a detailed physical description of the waste stream including the following

.•

11

S3000: Homogeneous Solids or
S4000: Soil/Gravel or
S5000: Debris

12

Waste material parameters that are present in the waste

9
10

(

\

13
14
15
16
17
18
19
20
21

This portion of the DQOs is quantitative to the extent that the generator/storage site must make
the physical form classification based on the information in {he AK record that supports these
physical form DQOs. Based on the inventory information available for RH TRU mixed waste, the
determination of Summary Category Group in all of the waste streams is straightforward. For
waste streams that contain small containers of homogeneous solids that were generated as the
result of radiochemistry sampling and analysis, the solidified samples may be managed as
Summary Category S5000. This is because there is no expectation of homogeneity between
containers. The AK ·record will also be used to provide information about the waste material
parameters present.

22
23
24

The following requirement for the chemical description DQO is established to ensure that
hazardous waste number assignments are made as required by 20.4.1.200 NMAC {incorporating
40 CFR §262.11 ):

25

•

Determine the listed and characteristic hazardous constituents in the waste stream

26
27
28
29
30
31
32

(

.

-=

Determine if a waste is listed as specified in 20.4.1.200 NMAC (incorporating 40 CFR
§§261.31 and 261.33); assign the appropriate EPA hazardous waste number(s); and
ensure that the EPA hazardous waste number(s) are listed in Permit Attachment 0.

-

Determine if a waste exhibits a characteristic as specified in 20.4.1.200 NMAC
(incorporating 40 CFR §261 Subpart C); assign the appropriate EPA hazardous waste
number(s); and ensure that the EPA hazardous waste number(s) are listed in Permit
Attachment 0.

33
34

Sites are not allowed to ship waste that contains hazardous waste not included in Attachment 0.
R-3.1.1.2 Prohibited Items

35
36
37

The waste characterization data obtained through RH W AP implementation shall ensure that the
Permittees meet applicable requirements of 20.4.1.500 NMAC {incorporating 40 CFR §264.13(a))
to provide the information about the waste that must be known to store or dispose of the waste at
PERMIT ATTACHMENT R
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R-3.2.1 Acceptable Knowledge Process
2
3
4
5
6
7
8

9
10
11

14

Section R-4.2.1 describes the minimum requirements that the sites shall meet in their specific AK
process for RH TRU mixed waste. The SPM must conduct reconciliation with the DQOs being
met using the AK process for waste characterization.

15

R-3.2.2 Visual Examination

16

24

VE is an AK confirmation and a characterization method that allows direct examination of waste
in an appropriately shielded environment during packaging or repackaging. This method will also
be used for the 10-10-AII method for waste that is already packaged. This method shall be used
to verify the waste stream has been assigned to the correct Summary Category Group based on
the physical form of the waste, to verify the waste material parameters present, to verify the
waste matches the waste stream description derived from AK, and verify the absence of
prohibited items. Prohibited items shall also be segregated from the waste stream during the VE
process. The specific requirements for VE are presented in Section R-4.2.2. Sites shall establish
site-specific procedures for VE that implement the requirements of this WAP.

25

R-3.2.3 Radiography

26

32

Radiography is an AK confirmation and a characterization method that allows examination of
waste using an x-ray or computer-imaging system. This method shall be used to verify the waste .
stream has been assigned to the correct Summary Category Group based on the physical form of
the waste, to verify the waste material parameters present, to verify the waste matches the waste
stream description derived from AK, and verify the absence of prohibited items. The specific
requirements for radiography are presented in Section R-4.2.3. Sites shall estabfish site-specific
procedures for radiography that implement the requirements of this WAP.

33

R-3.3 RH TRU Mixed Waste Verification Process

34

37

To ensure that the RH TRU mixed waste meets the disposal requirements for WIPP. the waste
characterization process must achieve the DQOs. Verification that the DQOs have been achieved
shall take place at the time that the waste is packaged for disposal or after the waste has been
packaged for disposal.

38

R-3.3.1 Newly Packaged or Repackaged Waste

12
13

17
18

19
20
21

22
23

27

28
29
30
31

35
36

(

Waste characterization using the AK process involves the steps set forth in Section R-4.2.1. This
process consists of identifying, compiling, and evaluating sources of AK information, and
confirming this waste characterization information through VE or RTR. An AK Summary Report
is prepared for each waste stream. AK information may include previous testing data, waste
generating procedures, chemical inputs to those processes, the time period that the processes
took place, the facilities involved, types of waste generated, and prior hazardous waste
determinations. AK information may contain reference materials, process flow diagrams,
personnel interviews, ·analytical results, hazardous waste determinations, waste packaging logs
and videotapes. AK information may also include administrative controls and/or procedures or
policies as a basis for verifying the absence of prohibited items in the waste.
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2
3 .

4

5
6

7

8
9

during this process shall be documented on a nonconformance report. The site shall implement
corrective actions that remedy the nonconformance prior to shipment of the waste affected by the
~nonconformance to WIPP. The independent technical review must be performed prior to site
project-level review in order to determine and correct negative quality trends in the
characterization process. Individuals conducting this data validation must use checklists that
address required items included in this section. Completed .checklists and assorted data must be
forwarded to the site project level. The reviewer must release the data, as evidenced by
signature, and as a consequence, verify the following:
~

10

Data generation was conducted in a technically correct manner in accordance with the
methods used.

j1

•

If transcribed, the data have been reviewed for transcription errors.

12

~

An independent observation of VE and radiography videotapes has been performed at a
minimum of once per testing batch or once per day, whichever is less frequent. The. videotape
shall be reviewed against the results reported on the data form to ensure data are correct and
complete. In cases where two operators are used in lieu of a videotape, this independent
observation is conducted by the second trained operator.

13

14
15
16
17

R-3.4.2 Site Project Level Validation of VE, and Radiography Data

18

25

Data validation at this level involves scrutiny and signature release by the Site Proiect QA Officer
(or designee). One hundred percent of the testing batch data reports must be received by the
Site Proiect QA Officer for review. Any nohconformance identified during this process shall be
documented on a nonconformance report. The site shall implement corrective action that
remedies the nonconformance prior to the shipment of waste affected by the nonconformance to
WIPP. The Site Project QA Officer's review must be performed before any waste associated with
the data is shipped to WIPP. Individuals conducting this data validation must use checklists that
address all of the items included in this section. The signature release must verify the following:

26

•

19
(

20

\

21
22
23
24

27

Independent technical review, validation, and verification, at the data-generation level,. have
been performed as evidenced by the appropriate signature releases.

28

Data review checklists from the data generation level are complete.

29

~ .:<. Data reports are complete and data are reported.

30

•

Quality control checks (e.g., independent observations) were performed.

31

•

34

VE and/or radiography data are complete and acceptable based on the independent
videotape review during independent technical review of one waste container per testing
.batch or one per day, whichever is less frequent, at the data-generation level. The use of two
operators where required also meets this requirement.

35

QAOs for the method(s) used have been met.

32
33

(

.
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(

7

For any nonadministrative nonconformance related to applicable requirements specified in this
RH WAP that are first identified during reconciliation of DQOs at the site project level, the
Permittees shall receive written notification within five (5) calendar days of identification and shall
also receive a nonconformance report within thirty {30) calendar days of identification of the
nonconformance. The Permittees shall require the site to implement a corrective action that
remedies the nonconformance prior to shipment of the waste to WIPP. The Permittees. shall
indicate the number of these nonconformances in a monthly summary sent to the NMED.

8

R-3.5.2 Reconciliation at the Permittee Level

9

12

The Permittees must ensure that data have been collected in accordance with site-specific
procedures to achieve the DQOs in this RH WAP. The Permittees shall ensure that the sites that
collect data follow the requirements of this RH WAP through the audit and surveillance program
described in Appendix R3.

·13

R-3.6 Data Reporting Requirements

14

15

Data reporting requirements define the type of information and the method of transmittal from the
data generation level to the site project level and from the site project level to the Permittees.

15

R-3.6.1 Data Generation Level

17

21

Data shall be transmitted by hard copy or electronically (provided a hard copy is available on
demand) from the data generation level to the s'ite project leveL Transmitted data shall include all
testing batch data reports and data review checklists. All testing batch data reports and checklists
shall be on approved forms, as provided in site-specific documentation. Testing batch data
reports must consist of the following, based on the 000 that is being met, using the testing data:

22

•

Site name

23

~

Testing facility name

24

•

Testing batch. number

25

• ··

Identification numbers for each waste container included in the batch

26

•

Date of examination for each waste container

27

•

Waste stream identification for each waste container

28

~

Summary Category Group for each waste container, as applicable

29

~ '· indicators

30

•

2
3

4
5
6

10
11

I

\

18
19
20

(

of the presence of hazardous waste for each container, as applicable

Prohibited items present for each waste container. as applicable

PERMIT ATTACHMENT R
Page R-11 of 35
Page 5-23

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU Mixed Waste
May 5, 2003

R2. Sites may develop a separate QAPjP, or revise their existing contact-handled (CH) TRU
mixed waste QAPjP to address RH TRU mixed waste characterization requirements.

2

5

The Permittees shall ensure that any QAPjP~changes that may affect performance or data quality
comply with this RH WAP and changes to the QAPiP shall not be made without prior approval of
the Permittees.

6

R-4.2 Characterization Methods

7

14

Sites shall use the AK process, with confirmation by VE and/or radiography (as required to meet
the DQOs) as characterization methods to determine physical form, including a detailed waste
stream description; assign the appropriate EPA hazardous waste numbers for RCRA-regulated
waste; and verify the absence of prohibited items. The specific characterization methods that
shall be used to achieve a particular DQO may vary by site; however, the SPM must ensure that
the DQOs have been achieved during reconciliation with DQOs. If the SPM determines that any
of the DQOs have not been achieved, the additional information must be collected using one or
more of the characterization methods until all of the DQOs are satisfied.

15

R-4.2.1 Acceptable Knowledge Process

16

Characterization performed to achieve the DQOs using the AK process must satisfy a rigorous
multi-step approach. The steps of the AK process, in the order that they are performed, are:

3
4

8

9
10
11
12
13

17
18

(

19
20
21

1.
2.
3.
4.

Compile AK information
Characterize waste based on AK information
Reconcile the AK characterization with the DQOs
Confirm AK using VE and/or radiography

28

The AK information compiled and evaluated under this approach shall be used as a RH TRU
mixed waste characterization method. The information collected and the decisions made must
meet all of the requirements for the AK process specified in this RH WAP. The compilation of AK
documentation in auditable records (i.e .• those records which allow the Permittees to conduct a
systematic assessment. analysis, and evaluation of compliance with this RH WAP and the
Permit) allows the AK process to be evaluated for use as an RH TRU mixed waste
characterization method and provides confidence in the results.

29

R-4.2.1.1 Required Procedure for the. AK Process

30

Sites using the AK process to characterize RH TRU mixed waste must develop and implement
AK procedures based on the standardized procedure developed by the Permittees (Attachment A
to Appendix R1 ). The site-specific AK procedure must be approved by the Permittees. The AK
procedure developed by the sites shall address. at a minimum. the following aspects of waste
characterization using the AK process to achieve the DQOs:

22
23

24
25

26
27

31
32
33

34

(

.
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5

Sites' AK procedure shall contain a decision-making process that identifies when the compiled
and evaluated AK information does not meet the DQOs. This process shall be based on the
standardized AK process procedure prepared by Permittees. The procedure shall then ensure
that a site collects and evaluates additional AK information and performs testing using VE and/or
radiography to achieve the DQOs.

6

R-4.2.1.2 Compiling AK Information (Step 1)

7

A sites' AK procedure must include requirements for compiling the information that will be used to
achieve the DQOs. Because the available information will differ for each waste stream, the
Permittees standard AK procedure focuses on the process used to compile and categorize the
information, rather than on the specific information that must be compiled. However, the AK
information that is compiled must include the information necessary to achieve the DQOs
specified in this RH WAP. This AK information shall include the use of existing VE and/or
radiography data and videotapes. if available.

2
3

4

8
9
10
11
12
13

16

Although the specific sources of information that will be compiled as AK information will vary,
there are specific categories of information that must be obtained to achieve the DQOs. The
required categories of information that must be obtained for· each DQO are:

17

Physical and Chemical Description DQO

18

•

Information that relates each container to the waste stream. Examples of this category of
information include waste packaging logs. waste management forms. and tracking
documentation.· ·
·

•

Information that describes the physical form of the waste materials from the generating
process. Examples of this category of information include process knowledge (e.g., operating
procedures), procurement records, waste packaging logs, and results of previous testing.

•

Information that describes hazardous constituents. used in the generating process. Examples
of this category of information include process knowledge (e.g., operating procedures),
procurement records, Material Safety Data Sheets (MSDS), waste. packaging logs, and
results of previous testing, sampling, and analysis.

•

Information that describes hazardous waste determinations made under 40 CFR §262.11 and
the data used to make the determination. Examples of this category of information are
process knowledge, procurement records. MSDS, and the results of previous testing,
sampling, and analysis.

•

Information that describes waste characterizations performed to demonstrate compliance with
any previous treatment or storage requirements under 40 CFR §264.13 and the data
developed during that waste characterization. Examples of this category of information are
process knowledge, procurement records. MSDS, and the results of previous testing,
sampling, and analysis.

14
15

19

{

20

\

21
22
23

24
25
26
27

28

=

29
. 30
31

32
33
34
35
36

(
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R-4.2.1.4 Reconciling the AK Characterization with the DQOs (Step 3)
2

3
4

5

6

7
8
9
10
11

The SPM must reconcile the AK characterization with the DQOs in accordance with the
requirements of Section R-3.5.1. This reconciliation ensures that characterization using the AK
process has provided the information needed to meet the DQOs. To ensure consistency, the
following sections provide guidelines for achieving each of the DQOs using the AK process.
R-4.2.1.4.1 Physical and Chemical Form DQO .
Section R-3.1.1 requires that sites shall provide detailed information with respect to the physical
form of RH TRU mixed waste streams including the SCG and waste material parameters present,
and assign appropriate hazardous waste numbers to the waste stream. The SPM must ensure
during reconciliation with DQOs that the AK characterization resulted in documented evidence
that:
Relates each container to the waste stream
Describes the physical form of the waste materials from the generating process
Relates the physical form of the waste materials from the generating process to the Summary
Category Group
Provides information on waste material parameters pres'ent

12
13

•

14
15
16
17

•

18
19

To meet the requirements for determining hazardous waste numbers, the SPM must ensure
during reconciliation with DQOs that the AK characterization resulted in documented evidence
that:

20

Describes the potentially hazardous constituents used in the generating process, if any
If potentially hazardous constituents were used in the generating process, that the applicable
hazardous waste numbers are applied to the waste stream
If conflicting information on the. presence of a hazardous constituents exists, the hazardous
waste numbers were assigned for each constituent that might be present as a conservative
assumption

21
22
23

24
25

26

28

The SPM must document these reconciliations. in accordance with the requirements of
Section R-3.5.1.

29

R~4.2.1.4.2 Prohibited Items DQO

30

32

Section R-3.1.1.2 requires that sites determine the absence of prohibited items in RH TRU mixed
waste streams. The SPM must ensure during reconciliation with DQOs that the AK
characterization resulted in documented evidence that:

33

•

27

31

Relates each container to the waste stream

34

35
36
37

..

Describes the prohibfted items used in the generating process, if any
Verifies that any prohibited items used in the generating process were dispositioned using
administrative controls that identified the following elements:
Organization(s) responsible for compliance with administrative controls or policies
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(

Determining if waste is mixed or nonmixed and assigning hazardous waste numbers
to mixed waste streams

2

Changing hazardous waste number asslgiiments to specific waste streams as a result
of discrepancy resolution

3

4
5
6

Evaluating the processes for confirmation and/or support of the AK record

7

Reconciling AK characterization

8

•

Assessment of whether the site's implementation of its AK procedure complies with the
application and interpretation requirements of the AK process specified in this RH WAP.

•

Assessment of whether AK information has been compiled in an auditable record for the
selected waste streams being audited.

•

Assessment of whether the AK record contains information to support the DQOs. If the AK
record does not contain the information to meet the DQOs, it contains documentation
ensuring the SPM has determined supplemental information necessary to meet the DQOs,
the method for obtaining the supplemental information, and collection of the supplemental
information.

•
=

Verification that the site has included all EPA hazardous waste numbers identified for mixed
waste streams using the AK process.

g

10
11

12

13
14

15
16

17
18

Verification that personnel qualifications and training meet the Section R-4.2.1.6 requirements
and are documented.

19
20

21

;

22
23

31

If the DQOs are not met for a waste stream, or if nonconformances without approved corrective
actions are identified with the site's. AK compilation and/or hazardous waste determination for that
waste stream, the Permittees shall not permit disposal of the waste stream until all of the. DQOs
are met. Disposal of that waste stream at WIPP shall not resume until the Permittees confirm that
the applicable corrective actions have been approved and undertaken.
As. part of the corrective action process for AK. the site must assess the potential time frame of
the nonconformance Of any), identify the potentially affected waste populations (if any), and
determine any additional characterization necessary for those wastes.

32

R-4.2.1.6 Acceptable Knowledge Process Training

33

35

Site personnel responsible for compiling AK, characterizing RH TRU mixed waste streams using
the AK process, and evaluating and reconciling the AK characterization shall be, qualified and
trained in the following areas, at a minimum:

36

•

24

25
26

27
28

29
30

34

(

Verification that the program has undergone assessments by confirming that the results of
other audits of the RH TRU mixed waste characterization programs at the site are available in
the site records.

This RH.WAP and the WIPP TSDF-WAC for RH TRU mixed waste
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1

(

2
3

4
5
6

7
8

9
10

11

12
13

14
15

(

16
17
18
19
20
21
22
23

24
25
26

VE involves operators looking at every item that goes into a payload container. The examination

will be.recorded on a signed data form accompanie·d-by visual evidence such as video/

audiotapes, photographs, or some other form of unalterable media. In lieu of a video/audiotape
or other unalterable media, two trained operators shall look. at every item and document their
examination on a signed data form. It may not be possible to see through inner containers
because of discoloration, dust, or because inner containers are sealed. In these instances,
documented AK may be used to identify the SCG and verify the absence of residual liquids in
excess of one percent.
At a minimum, the VE data to be entered on the VE data form must include:
•
•
•
•
•
•
•
•
•
•
•
•
•
•

container number
container's waste stream designation
operator(s) performing the VE
description of the container contents including waste material parameters that are present
determination of whether the waste matches the waste stream description in the AK
summary report
determination of whether residual liquids exceed one percent by volume of the waste
container
description of packaging including any liners used
a statement that there are no prohibited items in the output container
date of VE
videotape or· equivalent media identification number (if applicable)
videotape or equivalent media start and stop time (if applicable)
title and revision number of the VE procedure used
signature of first trained operator
signature of second trained operator (if not using videotape)

27

R-4.2.2.2 VE Training

28

The site must have a training program that provides VE operators with both on-the-iob training
(OJT) and formal training. VE operators must be instructed in the. site-specific waste generating
practices and expected packaging configurations of RH TRU mixed waste. The OJT must be
conducted by an experienced and qualified VE operator.. The training programs will be sitespecific due to differences in equipment and waste configurations. For example, the particular
Rhysical forms and packaging. configurations at each site will vary, so operators must be trained
on types of RH TRU mixed waste that are generated, stored, and/or characterized using VE at
that site. VE personnel must be requalified every two years.
Although the site-specific training programs will vary, the sites that use VE must have a training
program containing the following required formal training elements:

29
30
31
32
33

34

35
36
37

38

39
40

41

(

R-4.2.2.1 Visual Examination Method

•
•
•
•

proiect requirements
container identification and labeling
applicable state and federal regulations
site-specific instruction
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(

Accuracy QAO - Accuracy is maintained by requiring operators to successfully identify 100
percent of the items in a training container during their initial qualification and subsequent
requalification.
.. ---·· __ _

2
3

4

Representativeness QAO - The contents placed in a container will be described on the data
forms.
·

5

6
7

Completeness QAO - The relevant waste information must be collected. This information
must be documented on a videotape and/or data form, or other unalterable media.

8

9
10

Comparability QAO - Comparability is ensured by a site meeting the training requirements and
complying with the minimum standards used to implement this characterization process.

11

12
13

14
15

16

27

VE data that were collected prior to the approval of the RH WAP may be used to perform the 1010-AII method. If VE videotapes (or equivalent media) are available for characterization performed
prior to the approval of the RH WAP, these may be reviewed by operators qualified per the
requirements of this RH WAP to implement 10-10-AIL. Testing batch data reports must be
prepared and reviewed in accordance with the requirements of the RH WAP to document
characterization using existing videotapes. Visual examination data sheets that are not supported
by videotapes (or equivalent media) may be used to implement the 10-10-AII method. if the site
can demonstrate that the procedures used met the technical requirements of the RH WAP and
that the VE operators were trained to requirements equivalent to those required by the RH WAP.
Testing batch data reports must be prepared and reviewed in accordance with the requirements of
the RH WAP to document characterization using existing VE data sheets,

28

R-4.2.3 Radiography

29
31

Sites may use radiography to confirm the data in the AK record and/or to collect additional data on
RH TRU mixed waste streams for achieving the DQOs. The Permittees shall require that site to
meet the following method, training, and QAO requirements.

32

R:4.2.3.1 Radiography Method

33

Radiography involves the use. of penetrating radiation to examine the contents of containers. The
examination will be recorded on a signed data form accompanied by visual evidence such as
videotape or other unalterable media .

17

18

19
20
21
22

(

In some instances, waste will be contained in opaque containers and not all items will be visible to
the operator (e.g., sealed paint cans or 5-gallon buckets). If these containers are not opened
during VE. source documents must be available in the AK record that allow the operator to identify
the contents of the closed containers.

23

24
25
26

30

34
35

.,

36
37

38
39
40

41

Radiography shall consist of a qualitative evaluation of the waste container contents and shall be
recorded on videotape (or another equivalent unalterable medium). A radiography data form shall
be..used to document the data that are collected by a trained radiography operator.. Sites that use
radiography must use controlled procedures that identify all data that must be collected during
radiography and entered on the radiography data form. At a minimum, the radiography data to be
entered on the radiography data form must include:
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(

•
•
•
•
•
"
•

2

3
4
5

6

7
8

9

10
11
12
13
14
15
16
17
18
19
20
21

{
\

applicable state and federal regulations
basic principles of radiography
radiographic image quality and calibration
radiographic scanning techniques
radiography of waste forms
standards. codes. and procedures for radiography
site-specific instruction

Each site that uses radiography must have a site-specific training program that addresses the
following aspects of waste characterization using radiography:
•
•
•
•
•
•=

system operation
identification of packaging. configurations
identification of summary category groups
identification of waste material parameters
identification of prohibited items
identification of residual liquids

A radiography test container shall be examined as part of the radiographer qualification. The
radiography test container shall include items representative of the physical properties of the
waste streams at the site and must include prohibited items (e.g. liquid in excess of one percent).
The test container contents shall be successfully identified by the operator as part of the
qualification process. Qualified radiography operators shall. at a minimum:

22
23
24
25

•

Successfully· 6ass a comprehensive exam based on training enabling obiectives. The
comprehensive exam will address radiography operation, documentation, characterization,
and procedural elements stipulated in this WCPIP. A minimum score of 80 percent is
required to pass the comprehensive exam.

26
27
28

•

Perform practical capability demonstration in the presence of the appointed site
radiography subject matter expert (this person is an experienced radiography operator who
is qualified as an OJT trainer).

29
30
31
32
33
34

Operators shall be. qualified, at least every two years, based on evidence of continued satisfactory
performance {primarily audio/videotape reviews): Unsatisfactory performance is defined as the
failure to identify a prohibited item in a test container or a score of less than 80 percent on the
comprehensive exam. Retraining and demonstration of satisfactory performance are required
before an operator is again allowed to operate the radiography system for the purposes of this
WCPIP.

35

R-4.2.3.3 Quality Assurance Objectives

36

The· following QAOs shall apply to the radiography method:

37

38
39
40

Precision QAO - Precision is maintained by reconciling any discrepancies between two
operators with regard to the identification of important waste characteristics (e.g, physical form
of the waste and absence of residual liquid in excess of one percent by volume) within a single
container. Any container with unreconciled discrepancies cannot be shipped to the WIPP.
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1

(

2

3
4
5
6
7

8
9
10
11
12
13
14
15
16
17
18
19

The first phase of the waste screening and verification process shall occur before RH TRU mixed
·waste is shipped to the WIPP facility. Before-the Permittees begin the process of accepting RH
TRU mixed waste from a site, an initial audit of that site shall be conducted as part of the
Permittees' Audit and Surveillance Program for RH TRU mixed waste. The RCRA portion of the
site audit program shall provide on-site verification of characterization procedures, data report
preparation, and record keeping to ensure that all applicable provisions of the RH WAP are met.
The Permittees shall review 100 percent of waste characterization data transmitted to WI PP via
the WWIS (i.e., Summary Category Group, waste material parameters, EPA hazardous waste
numbers, and absence of prohibited items), the WSPF, and the RH TRU mixedCharacterization
Reconcilation Report. The WWIS data entries, WSPF, and RH TRU mixedCharacterization
Reconciliation Report shall be verified as complete by the Permittees and approved prior to
shipment of the waste. These characterization data shall be used as the basis for acceptance of
waste for disposal. If inconsistencies or errors in documentation are discovered as a result of the
Phase I review, the sites shall be contacted by the Permittees and required to provide the
necessary additional information to resolve the inconsistency or error before that RH TRU mixed
waste stream is approved for shipment to the WIPP facility. 'The Permittees shall not receive the
RH TRU mixed waste stream until any inconsistencies discovered in the Phase I review are
resolved and a WSPF has been approved.

22

Waste data transmitted via the WWIS after WSPF approval shall be compared with the approved
WSPF. Any container with a hazardous waste stream description different from an approved
WSPF shall not be disposed of at WlPP.

23

R-5.1.1.1 WWIS RH TRU mixed Waste Module Description

24

31

All sites planning to ship RH TRU mixed waste to WIPP shall supply the Summary Category
Group, waste material parameters, EPA hazardous waste numbers, and a verification of the
absence of prohibited items for each container to the WWIS RH TRU mixed waste module. The
Permittees shall review data reported for each container of each shipment prior to providing
notification to the site that the shipment is acceptable. The site shall be required to correct any
inconsistency or error discovered during this review and re-transmit the corrected data prior to
acceptance of the data by the WWIS RH module. Read-only access to the WWIS RH TRU mixed
waste module shall be provided to the NMED.

32

The WW IS RH TRU mixed waste module shall generate the following:

33

•

20
21
(

R-5.1.1 Phase I: RH TRU mixed Waste Stream Screening and Verification

~

25
26
27
28
29
30

..

34
35
36
37
38
39

.

RH TRU mixed Waste Emplacement Report: This report shall be added to the operating
record as an indication of the quantities of waste, date of emplacement. and location of
authorized canisters in the repository. The Permittees shall document the specific
hazardous waste disposal unit (HWDU) (panel}. room, and borehole location of the
canisters. This report shall be generated on a weekly basis. Locations of canisters shall
also be recorded on a map separate from the WWIS. Reports and maps that are included
as part of the operating record shall be retained at WIPP for the life of the facility.
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15
16
17
18

19
20
21

(

22

The site shall transmit data on a container basis via the WWIS. This data submittal can occur at
any time while the data are being collected but shall be complete for each container prior to
shipment. Container data in the WWIS for the waste stream being reviewed shall be a\(ailable to
the Permittees as supporting information during WSPF review and approval. If inconsistencies or
errors in the WSPF are identified, sites shall be responsible for resolving these discrepancies. The
WSPF shall pass all verification checks by the Permittees in order for the waste stream to be
approved for shipment to the WIPP facility.
For RH TRU mixed waste, the EPA hazardous waste numbers on each WSPF shall be compared
to those in Permit Attachment O to ensure that the only RH TRU mixed wastes that are approved
for shipment to WIPP are sent to the facility. Some of the waste may also be identified by unique
state hazardous waste numbers. These wastes are acceptable at the WIPP as long as the
requirements of the TSDF-WAC for RH TRU mixed waste are met. Permittees shall review the RH
TRU mixed waste Characterization Reconciliation Report to verify thatthe appropriate EPA
hazardous waste numbers have been assigned. The Permiftees shall verify that TSDF-WAC
compliance has been met prior to disposal by the site.
Upon the Permittees' approval of the RH TRU mixed waste stream for disposal, the site may begin
shipping waste containers from that waste stream. The approved WSPF shall be provided to
NMED prior to management, storage, or disposal of RH TRU mixed waste from the applicable
waste stream.
·
·

30

The Permittees shall also verify that three types of data are reported for every container of RH
TRU mixed waste that is sent to WIPP: 1) an assignment of the waste stream's waste description
by Summary Category Group; 2) a determination of EPA hazardous waste numbers; and 3) a
determination of compatibility based on the. assigned EPA hazardous waste. numbers. being
present in Attachment 0. The RH TRU mixed waste Characterization Reconciliation Report shall
indicate if the characteristics of ignitability. corrosivity, and reactivity have been addressed for the
waste stream. The final verification of waste compatibility shall be performed using Appendix C1 of
the WIPP RCRA Part B Permit Application (DOE, 1997). the compatibility study.

31

R-5.1.2 Phase. II: Waste Shipment Screening and Verification

23
24
25
26
27
28
29

32
33
34
35
36
37
38
39

(

Reconciliation Report completeness/accuracy review and acceptance by the Permittees. This
approval includes verification that the report documents how the DQOs were achieved for the
waste stream.

·Ph~se 11. of the screening and verification process includes examination of the waste shipment .
after the waste shipment has arrived. The Phase-II determinations are: 1) a determination of the
completeness and accuracy of the EPA Uniform Hazardous Waste Manifest for mixed waste
shipments; 2) a determination of waste shipment completeness; 3) a determination that an
applicable land disposal restriction {LDR) notice has been completed and either is included with
the,first shipment for the waste stream or is on file at the facility for subsequent shipments of
waste for the waste stream; .and 4) a determination of any identification and resolution of waste
shipment irregularities.
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(

2
3

The WWIS shall maintain waste container receipt and emplacement information provided by the
Permittees. It shall include the following information associated with each payload container of RH
TRU mixed waste:

4
5

Closure date of the shipping cask used to ship the waste to WIPP
Cask receipt date
Container emplacement date
Container emplacement location

7

•
•

8

R-5.1.2.2 Examinatio·n of the LOR Notice for RH TRU mixed Waste Shipments

9

17

RH TRU mixed waste designated by DOE for waste disposal at the WlPP is exempt from the
LO Rs by the Land Withdrawal Act Amendment (Public Law 104-201 ). This amendment states that
WIPP "Waste is exempted from treatment standards promulgated pursuant to section 3004(m) of
the Solid Waste Disposal Act (42 U.S.C. 6924(m)) and shall not be subjected to the Land Disposal
prohibitions in section 3004(d), (e), (f), and (g) of the Solid Waste Disposal Act." Therefore, for
each waste stream of RH TRU mixed waste, sites shall provide the Permittees with a one-time
notice that the waste is not prohibited from land disposal. The Permittees shall review the LOR
notice for accuracy and completeness. The site shall prepare this notice in accordance with the
requirements of 20.4.1.800 NMAC (incorporating 40 CFR §268.7(a)(4)).

18

R-5.1.2.3 Verification

19

25

The Permittees shall identify any shipment irregularities. A check shall be performed by the
Permittees comparing the data on the WWIS Shipment Summary Report for the shipment to the
actual shipping papers (including the EPA Uniform Hazardous Waste Manifest). This check also
verifies that the containers included in the shipment are those for which approved shipping data
already exist in the WWIS Transportation Data Module. If all of the container identification
numbers and the information on the shipping papers agree with the WWIS Shipment Summary
Report, the containers shall be approved for disposal at the WIPP facility.

26

R~5.1.2.4 Waste Shipment Screening QA/QC

27

34

Waste shipment screening QA/QC ensures that RH TRU mixed waste. received is that which has
been approved for shipment during the Phase I screening. This is accomplished by maintaining
QA/QC control of the waste shipment screening process. The screening process shall be
controlled by administrative processes that shall. generate records documenting waste receipt that
shall'become part of the waste receipt record. The waste receipt record documents that container
identifications correspond to shipping information and approved RH TRU mixed waste streams.
The Permittees shall extend appropriate QA/QC practices to the management of records
associated with waste shipment screening determinations.

35

R-5.2 Procedures for Non-Compliant Wastes

36

Any inconsistencies or errors identified during Phase II screening shall be documented. The site
technical contact (listed on the manifest) shall be asked to resolve inconsistencies or errors with
shipments. If the inconsistency or error is identified prior to removal of the containers from the
shipping cask, the waste shall be retained in the parking area container storage unit. If the
PERMIT ATTACHMENT R
Page R-31 of 35

6

10

11
12
13

14

15
16

20

21
22
23

24

28

29
30
31
32
33

37
38

39

Page 5-43

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU Mixed Waste
May 5, 2003

2

(

3

4
5
6

7
8
9

requirements. The accuracy of physical waste description and waste stream assignment provided
by the site shall be verified, as appropriate, by review of the AK process, VE and/or radiography
results and review and evaluation of data records and VE and/or. radiography images (as
--necessary). For sites that manage CH TRU mixed WastEf and RH TRU mixed waste audits of both
characterization processes may occur simultaneously. No RH TRU mixed waste stream shall be
shipped to WIPP unless the characterization ·of that waste stream, including the AK process
applied to that waste stream, has been audited and approved by the Permittees and a final audit
reportfor that waste stream has been approved by NMED. More detail on the audit process as it
applies to RH TRU mixed waste is provided in Appendix R3.

10

R-5.4 Health and Safety Protocols

11

The management, storage, and disposal of RH TRU mixed waste is performed with numerous
health and safety protocols to ensure worker safety during operations. All RH TRU mixed waste is
managed to ensure that workers are shielded from the waste at all times. In addition, surface .
samples, or swipes, are taken during various stages of the waste unloading and handling process
to verify that no releases have taken place.

12
13
14
15

20

The WIPP has a shielded hot cell for placing drums of RH TRU mixed waste into canisters prior to
disposal. The WIPP uses a specially designed shielded facility cask to transport the canisters of
RH TRU mixed waste into the underground HWDUs. Additional information on the waste handling
processes and the health and safety protocols for RH TRU mixed waste are provided in the
addenda to Permit Attachments M, M1, and M2.

21

R-5.5 Records Management

22

As part of the WIPP facility's operating record, data and documents associated with RH TRU
mixed waste characterization are managed in accordance with standard records management
practices. The storage of the Permittees' copy of the manifest, LOR notice, RH TRU mixed waste
Characterization Reconciliation Report WSPFs, and other related records shall be identified on
the appropriate records inventory and disposition schedule.

16

17

18
19

23
24
25
26

27
28
29

30

Waste characterization data and documents related to waste characterization that are part of the
WIPP facility operating record are managed in accordance with the following guidelines:

•

=

•

31

32
33
34

(

.

=

•
=
•

=

35

•

36

•

· Records shall be legible
-· · Corrections shall be. made with a single line. through the incorrect information, and the date
' and initials of the person making the correction shall be added
Reproducible ink is required
Use of highlighters on records is discouraged
·•· Records shall be reviewed for completeness
Records shall be validated by the cognizant manager or designee
PERMIT ATTACHMENT R
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_EXAMPLE WASTE STREAM PROFILE FORM and EXAMPLE ACCEPTABLE

3

KNOWLEDGE PROCESS PROCEDURE

(
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WASTE STREAM PROFILE FORM (EXAMPLE)

(

Waste Stream Profile Number:
2
Technical Contact:
Generator Site Name:
3
-Technical Contact Phone Number:
4 · -Generator Site EPA ID:
Date of audit report approval by NMED:
5
Title version number and date of documents used for WAP Certification:
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20
21
22
23
24
25

26
27
28
29

30
31
32
33
34
35
36

37
38
39
40
41

42
43
44
45
4€)

47

(

Summary Category Group:

WIPPID:
Waste Stream Name:
Description from the WTWBIR:

•

•

Defense Waste:
Yes
No
Check one: D CH D RH
Number of Drums
Number of Canisters
Batch Data Report numbers supporting this waste stream characterization:
List applicable EPA HaZardous Waste Numbers (ZJ
Applicable TRUCON Content Codes:
Acceptable Knowledge Information 111
(For the following, enter supporting documentation used (i.e., references and dates))

Information Used: (list)
Program Information

Waste identification/categorization schemes:
Types and quantifies of waste generated:
Correlation of waste streams generated from the same building and process, as applicable:
Waste Stream Information: (list)

Testing, if needed:
Radiography or Visual Examination:
Procedure Title:
Number:

Date:

Waste Stream Profile Form certification
I hereby certify that I have reviewed the Information in this Waste. Stream Profile Form, and it is complete and accurate
to the best of my knowledge. I understand that this information shall be made available to regulatory agencies and that
there are significant penalties for submitting false information, including the possibility of fines and imprisonment for
knowing violations.

Printed Name and Title

.Signature of Site Project Manager
NOTE;

Date

(1)

Use back of sheet or continuation sheets, if required.

(2)

If radiography, visual examination, headspace gas analysis, and/or homogeneous .solids/soils/gravel sample analysis were used to
determine EPA Hazardous Waste Numbers, attach signed Charac!enzat1on information Summarv documenting this determlnat1on ..
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•
2
3

•
•

4
5
6
7
8
9
10

11

Site Project Quality Assurance (SPQA} Officer
•
•

12
13

14
15
16
17

•

The RH TRU mixed waste WIPP Waste Characterization Program Implementation Plan
(WCPIP)
The WIPP Hazardous Waste Facility Permit
• The nonconformance and corrective action process
• This procedure
• Site-specific training relative to the contents of the site's waste streams
• Determining radiological contents of individual containers

19
20

•

21
22
23
24

25

Perform duties and responsibilities described in Appendix E of the CBFO QAP'D
Ensure that all required data reviews have been performed and documented.

4.0
Training
Generator/storage site personnel responsible for compiling.AK, characterizing RH TRU
mixed waste streams using the AK process, and assessing the AK characterization shall
be qualified and trained in:

18

(
\

Review the results of the qualification of AK information by a) confirmatory testing, b)
equivalent QA, c) peer review, or d) corroborative data to determine if the AK information
compiled can be used for DQO compliance
Document the reconciliation of AK~confirniati<Yn data with the AK record
Review and approve the AK Summary Report and any confirmatory data compiled and
verify that all DQOs are met, documenting this compliance in a characterization
reconciliation report (CRR) that is an attachment to the AK Summary Report. The CRR, in
a checklist format, identifies the individual DQO, the data compiled that satisfies theDQO,
the sources of those data, and how the data were qualified in accordance with 40 CFR
§192.22{b)

Compiling AK Documentation

5.0

5.1

26
27
28
29
30

Research relevant information to support characterization of the RH TRU mixed
waste stream. Personnel who will be. responsible for characterization of the RH
TRU mixed waste stream(s) of interest should be involved in the process of AK
compilation to ensure that adequate AK information is compiled. Sources of AK
information may include:

31
32
33
34

·•
•
•

35
36
37
38

39
40
41

(

•
•
•

published documents and controlled databases
unpublished data
internal procedures and notes such as logbooks. correspondence, such as memoranda,
letters, telephone logs, interviews, and e-mails
engineering documents
mission statements
procurement documents
5.2

AK personnel compile available relevant information that can be used to
characterize .the waste and help delineate waste streams. This information may
include:
APPENDIX R1
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(

record cannot be resolved or if the resolution results in failure to meet a DOO. the waste
cannot be approved for shipment to the WIPP without further evaluation.

2
3 -

4
5
6
7
8
9
10
11
12
13
14

15

--6.0
6.1

Characterize the Waste and p~repare tlre AK Summary Report
AK personnel examine the compiled AK information and develop documentation relevant
for demonstrating compliance with each of the EPA and NMED RH DQOs. For each of the
DQOs listed in the report. the AK personnel must clearly identify the DQO and supporting
AK information, justify the assignments/conclusions, reference the AK source documents
and applicable pages supporting the assignments/conclusions, and indicate by which
method of 40 CFR .§194.22(b) these AK data are being qualified (if applicable).
Information used to establish compliance with a DQO, with the exception of the defense
waste determination, must be qualified in accordance with Section 4.3 of the WCPIP, or
. qualified by confirmatory testing using the characterization methods described in Section
4.1 of the WCPIP. See Section 7.0 for additional discussion of qualification
methodologies. The applicable DQOs are addressed as. follows.

•

Review the AK information to determine that the waste was generated by defense
activities or is commingled with RH TRU mixed waste generated by defense
activities. This determination will be established by the AK data compiled.

•

Review the AK information to determine the nuclear properties of the waste stream.
The nuclear properties relevant to RH TRU mixed waste include:

16
17
18
19
20
21

(

22

23

TRU mixed wasteactivity of the waste stream greater than 100 nCi/g of
waste. Is this TRU mixed waste?

24
25
26

Dose equivalent rate. equal to or greater than 200 mrem/hr and less than
1,000 rem/hr at the surface of the payload container. Is this RH waste?

27
28
29
30

Report activity of the 10 required radionuclides (TRU mixed waste isotopes
Pu, 239 Pu, 240 Pu, 242 Pu, and 241 Am; and non-TRU mixed waste isotopes
137Cs, eosr, 23su, 2s4u 1 and 2sau)

238

31
32

33
34
35
36

37
38
39
40
41
42
43

(

Total activity in each canister. Must be less than 23 curies per liter
Note: If the waste is not defense waste, TRU mixed waste, or RH waste, it will be
reassigned~ The defense determination will be made on an entire waste stream. TRU
mixed waste and RH designations will initially be made on a waste stream basis but will be
verified on a container basis.
6.2
If there are AK records that can be used to calculate, compute. or otherwise derive the
activity and/or TRU mixed waste activity of the waste and the records. a) can be qualified per
Section 7, orb) were collected under an EPA-approved program. those records may be used to
meet all or part of the above radiological DQO characterization objectives. Otherwise, the above
characterization obiectives must be met by collecting additional radionuclide data during the
packaging/repackaging activity and using. for example. the dose-to-curie conversion method to
meet the radiological DQOs. This additional radionuclide information, if collected by a CBFO- and
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the waste stream including information on. for example. specific waste material parameters
and fill volumes.

2
3

4 ·

-6.7

5
6
7
8

AK personnel review the AK Summary Reportto ensure that all DQOs such as SCGs; and
absence of residual liquid in excess of one percent and other prohibited items. radionuclide
parameters, total activity, listed and characteristic hazardous waste, and defense ·
determination have been documented and that the waste stream characterization is
complete.

9

6.8

Send the completed AK Waste Summary Report. AK Source Document Reference List,
Correlation and Surrogate Summary Form, AK discrepancy resolution documentation and
the AK source document summaries to the SPM for review.

14

7 .0

Qualification of the AK Characterization Information

15

20

Information compiled into the AK record and applied in the AK Summary Report to RH
Characterization DQOs may be qualified by one or more of the four processes listed in 40
CFR 194.22(b ). Requirements for implementing these qualification processes can be
found in Section 4.3 of the Waste Characterization Program Implementation Plan
(DOE/WIPP-02-3214). Information used to demonstrate compliance with the DQOs listed
in the HWFP will be confirmed by VE and/or radiography as described in the HWFP.

21

8.0

22

The SPM reviews the AK Summary Report, AK Source Document Reference List.
Correlation and Surrogate Summary Forms. the respective source document summaries.
the VE batch data report, any radioassay data from sampling. data from NOA or
radiography, and supplemental data collected during repackaging using an apwoved
technique, to determine if the AK record is reconciled and is adequate to characterize the
waste stream or waste stream lot and satisfy the relevant DQOs. Any discrepancies
between the AK record and confirmatory test results identified during this reconciliation
process must be resolved and documented. The discrepancy resolution process may
involve a reevaluation of the AK record. reassignment of waste stream parameters and a
revision to the AK Summary Report. The SPM reviews the qualified AK characterization
information and the corresponding required DQOs and documents this. review in an RH
TRU mixed waste AK Characterization Reconciliation Report (CRR). At a minimum the
CRR shall include:

10
11
12
13

16
17
18
19

(

23
24
25
26
27
28
29
30
31
32
33
34

Reconciling Compiled AK Information

35

•

36
37

•
•

38

•

39

A listing of each DQO
Data from the AK record that addresses each DQO
AK Source Document references that support/provide the data
A listing of AK record discrepancy resolutions. if any, that are relevant to
each DQO
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1 .
2
3

4
5

-~

Acceptable Know.ledge Summary Report
For
RH TRU Mixed Waste

NAME OF THE SITE
NAME OF THE PROCESS

7

REVISION NUMBER
DATE

8

Printed Name

9

APPROVED FOR USE

6

(
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2.0
2

Site Where TRU mixed waste Was Generated:

3

Facility Where TRU mixed waste Was Generated: NAME OF FACILITY

4

Facility Mission:

s

SITE ADDRESS

DESCRIBE THE MISSION AND HOW THE WASTE WAS
GENERATED

6

Summary Category Group: NAME

1

11

Waste Stream Description: DEFINE THE WASTE STREAM OR STREAMS. PROVIDE
SUFFICIENT DETAIL TO ALLOW THE
CHARACTERIZATION PROCESSES THAT MUST
CONFIRM AK TO PERFORM THAT FUNCTION BASED
ON THIS DESCRIPTION.

12

3.0

a
g
10

13
14
15
16

17

(

WASTE STREAM IDENTIFICATION SUMMARY

ACCEPTABLE KNOWLEDGE DATA and INFORMATION

'DESCRIBE THE AK INFORMATION AND SOURCE OF DATA
Include a summary of the types of information used to summarize AK documentation.
identify the sources of waste characterization information used to delineate waste streams
and provide a summary of the basis and rationale for delineating each waste stream. This
information shall be traceable to referenced source documents.
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RH TRU mixed wasteAK Sour.ce.Document Reference List

2

References

3
4

5

6

7
8

Source Documents List/Index (based on different categories)
Abbreviation (Example)

Category (Example)
Correspondence
Documents (e.g., published reports)
Miscellaneous (e.g., unpublished
information)
Procedures·

C1
D1
M1

9

10

P1

11
12
13
14

15
16
17

1s

(

Site:
Waste Stream/ Waste Stream Lot:
Waste Stream/ Waste Stream Lot Number:
source
Document
Trackina #

1,ue

uocument1 Rev1s1on #

Source Doc. Page

~

SPM Signature:·

Date:
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summary

RH TRU mixed waste Acceptable Knowledge Source Document Summary

(
2
3

4

5
6
7
8
9

Page 1 of 1

IWaste Stream Number(s):

ISite(s):

ISource Document Tr~cking Number:

Acce12table Knowledge Documentation T~Qe:
TRU mixed waste Management
Information
Program
Waste Stream-St2ecific Information
SLI[2Qlemental Information

Category:
Published Document or
Controlled Database
Un12ublished Data
Internal Procedure or Note
Corresgondence
Discreganc~

10

l itle ot Source Document:

11

Source Document Reference Information (author(s). document and revision number date nublishen:

AKE

12

·•

Source
Doc.
Page #b

AK Information Summary

13

!::iource Document Data Limitations (if anv):

14

Accet2table Knowledge Ex12ert

I

15

Date:

16
17

18

Obtain trom Acce~table Knowledge Documentation Checkllst
g For microfilm or microfiche, identif~ box, tage, reel number and location.
g
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2
3

4 ·
5
6
7

a
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g
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10
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11
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12
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representative only

14

15
16
17
1a
19
20
21

22
23

24
25
26

27

(

document title page, the revised signature page, and each page that has been revised. Only
revised pages need to be reissued. Changes to documents. other than those defined as editorial
changes or minor changes, shall be reviewed and approved by the same functional organizations
-that performed the original review and ap·proval, t.i'nless· other organizations are specifically
designated in accordance with approved procedures. Editorial or minor changes may be made
without the same level of review and approval as the original or otherwise changed document. The
following items are considered editorial or minor changes:

A change in an organizational title accompanied by a change in responsibilities is not considered
an editorial change. Changes to the text shall be clearly indicated in the document. The Permittees
shall provide the QAPjP for each site and all revisions to NMED upon approval by the Permittees.
The Permittees shall ensure that QAPiPs include a detailed description of the reporting and
approval requirements for changes to approved QA documents and SOPs, including procedures
for implementing changes to these documents. AH members of the site project staff are
responsible for reporting any obsolete or superseded information to the site project manager
(SPM). All site-specific changes shall be evaluated and approved by the SPM and the site project
QA officer before implementation. The SPM shall notify the appropriate personnel and the affected
documents shall be revised as necessary. The SPM shall also be responsible for notifying the U.S.
Department of Energy Carlsbad Field Office of the changes. The Permittees shall ensure that
changes that affect performance criteria or data quality comply with the RH WAP (Permit
Attachment R) and shall. not be made without prior approval of the. Permittees.
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PERMITTEES' AUDIT AND SURVEILLANCE PROGRAM
FOR RH TRU MIXED WASTE
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PERMITTEES' AUDIT AND SURVEILLANCE PROGRAM
FOR RH TRU mixecfwaste

2
3

4

R3-1.0 Introduction

5

11
12
13
14
15
16
17
18
19

The Permittees' Audit and Surveillance Program for Remote-Handled (RH) Transuranic (TRU)
Waste shall ensure that: 1) the operators of each generator/storage site (site) that plan to
transport RH TRU mixed waste to the Waste Isolation Pilot Plant (WIPP) facility characterize the
waste in accordance with the WIPP RH Waste Analysis Plan (RH WAP) (Permit Attachment R),
and 2) the information supplied by each site meets the data quality objectives (DQOs) in Permit
Attachment R, Section R-3.1.1. The Permittees shall conduct these audits and surveillances at
each site in accordance with a standard operating procedure (SOP). New Mexico Environment
Department (NMED) personnel may observe these audits to validate the implementation of RH
WAP requirements (Permit Attachment R) at each site. The audit SOP shall contain steps for
selecting audit personnel, reviewing applicable background information, preparing an audit plan,
preparing audit checklists, conducting the audit, developing 'an audit report, and following up audit
deficiencies. A deficiency is any failure to comply with an applicable provision of the RH WAP. The
checklists for each site shall include, at a minimum, the appropriate checklists found in Tables R31 through R3-5 of this Appendix. To avoid confusion with the CH TRU mixed waste checklists,
found in Attachment 86, the RH TRU mixed waste checklists are numbered starting with 1001.

..,0

R3-2.0 Audit Procedures

21
22
23
24

Audit procedures shall establish the responsibilities and methodology for planning, scheduling,
performing, reporting, verifying, and closing announced and unannounced audits of sites. Records
of all audit activities shall be part of the WIPP Operating Record and maintained at the WIPP
facility until closure. NMED shall be provided unlimited access to these records.

25
26
27
28

Approved procedures shall be used to describe. audit activities and requirements. Procedures
define the responsibilities of specific positions necessary to manage this audit program. The
Permittees' manager who oversees the audit program shall ensure that the following tasks are
performed:

6
7
8
9

'IO

Schedule audits

29
30

•

Appoint auditor and lead auditor trainees

31

(

Designate lead auditor(s)

32

•

Maintain auditor training and qualification records

33
34

•

Assure that all auditors have been given appropriate training, including training on the RH

':\5

•

Assign auditors and lead auditors to perform annual certification audits
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(

Attend any required specific training and team orientation and planning meetings as
directed by the audit team leader

(

Prepare specific audit checklists toverify fhallh-e-RH WAP Quality Assurance Objectives
(QAO) are met for the areas being audited

3

4
5

•

Obtain audit team leader approval of checklist

6

•

Review acceptable knowledge documentation packages, test report data, and
documentation of data verification activities

7

10

Obtain and evaluate objective evidence by means of observation, document reviews. or the
conduct of interviews with operators, analysts, technicians, and others necessary to
determine the adequacy and effective implementation of the RH WAP

11
12

Conduct inspection tours of waste generating stations, characterization facilities, calibration
facilities, administrative, and document control/record facility

13
14
15
16

Complete checklist during the audit indicating the objective evidence observed that verifies
which QAOs the site has met for the program elements, methods, and the activities being
audited. Add other items to the checklist as they are observed or as needed during the
audit

17

Prepare narrative statements for all deficiencies, and observations that clearly and
concisely identify the conditions involved

8

9

\

(

'8

\

•

20
21

Audits shall be conducted at least annually for each site involved in the waste. characterization
program. Both announced and unannounced audits shall address the following:

22

Results of previous audits

23

Changes in programs or operations

24
25

(

Prepare any portion of the final audit report assigned by the lead auditor.

19

•

New programs or activities being implemented
Changes in key personnel

26

R3-4.0 Conducting the Audit

27
28
29
30
31
32
~3

The audit shall commence with an entrance meeting, conducted by the audit team leader, with site
or facility management At this meeting the audit objectives and scope, the specific areas to be
audited, the processes or functions to be observed, and the site-participation required, including
site interfaces, shall be identified. The purpose of this meeting is to confirm the audit scope,
discuss the audit sequence, establish chantiels of communication, and confirm the daily and exit ·
meeting. Audits shall be performed using approved audit checklists that include the checklists in
Tables R3-1 to R3-5. Consistency of evaluation shall be. ensured before the audit is conducted
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?.
3

4
5
6
7
8
9

10
11
12
13
14
15
16
17

18
19
20
21

(

"'?.
j

24
25
26
27
28
29
30
31
32
33
34

(

The sites shail submit corrective action plans to eliminate the deficiency stated on the CAR,
including a resolution of the acceptability of any data generated prior to the resolution of the
corrective action.
The corrective action response shall include a discussion of the investigation performed to
determine the extent and impact of the deficiency, a description of the remedial actions taken,
determination of root cause, and actions to preclude recurrence.
An exit meeting shall be conducted by the lead auditor prior to departure of the audit team from
the site. This meeting shall include site management personnel and may include U.S. Department
of Energy (DOE) field office personnel. All draft audit results shall be presented to the site
management.
The audit report shall be prepared, approved, and issued to the site within thirty (30) days of the
completion of the audit by the Permittees. NMED shall receive a copy of the audit report upon
issuance for information purposes. A formal final audit report shall be provided to NMED which
shall include RH WAP-related CAR resolution results and audit results that shall include, as a
minimum. sections describing the scope, purpose, summary of deficiencies, and observations in
narrative format, completed audit checklists, audited procedures, and other applicable documents
which provide evidence of RH WAP implementation. The report shall also include an identification
of the organization audited, the dates of the audit, and the requested response date. NMED shall
make the final audit report available for public review and comment. The audited site shall respond
to any deficiencies and observations within thirty (30) days after receipt of any CARs and indicate
the corrective action taken or to be taken. If the corrective action has not been completed, the
response must indicate the expected date the adiori shall be completed. CARs applicable to RH
WAP requirements shall be resolved prior to waste shipment. Subsequent audits or specific
verifications, announced or unannounced. shall determine if the corrective action has been
satisfactorily implemented. Deficiencies corrected during the audit (CDAs) and CARs shall be
tracked to completion according to established procedure(s). In addition, deficiencies shall be
trended to determine if similar situations exist system wide. Trend reports shall be issued as
necessary to provide a "lessons learned" announcement to other sites who might benefit from
program improvements implemented as a result of resolutions to the specific situations discovered
at the. performance of these audits.
The final audit report provided to NMED and audit records shall be maintained at WIPP as a part
of the Operating Record. These records shall be included on the Record Inventory and Disposition
Schedule and maintained on site until closure of the WIPP facility. NMED shall be provided
unlimited access to these records.
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Procedure Documented
RH WAP Reguirement

1

Location
1010

Are l2J:Ocedures in 12Iace to allow sites to use information develoQed for CH TRU
mixed waste streams, if site can demonstrate correlations and simllarlties
between CH and RH TRU mixed waste?
{Attachment R, Section R-4.2.1.2 1

2

1011

Are 12rocedures in Qlace to ensure that generator/storage sites may develoQ
surrogates for RH TRU mixed waste streams that have Qhysical and chemical
QroQerties similar to the RH TRU mixed waste stream?
(Attachment R, Section R-4.2.1.2)

3

1012

Are 12rocedures in Qlace to allow sites to use information develoQed for RH TRU
mixed waste streams at another site?
{Attachment R, Section R-4.2.1.2)
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Adequate?
Y/N (Whv?)

i-xam121e or lmQlementation/
Obiective Evidence, as
aQQlicable
Item
Reviewed

Adequate?
YIN

Comment
{e.g., any change in 12rocedure
since last audit, etc.)
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Procedure Documented
RH WAP Reguirement

1

Location

=
1

11

1015

2

1016

3

=

4

1018

5

1017

11

e sites resolve

Are procedures in place to ensure that errors on the manifest are corrected with
a verbal (followed bv a mandatory written) concurrence?
(Attachment R, Section R-5.2)
esto RHWAP

1019

6 11 1020

1021

7

Are procedures in place to ensure that the generator/storage site performs data
validation at the data generation level and the site project level prior to the data
i..-,-~ •·~--mitted to the Perrnittees?

•t n

8

II

C,....,,.,..._;f.;...,...,_ D

')

,t\

1022
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Adequate?
Y/N (Why?)

Item
Reviewed

Comment
(e.g .. any change in orocedure
since last audit. etc.)
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Procedure Documented
RH WAP Requirement'
Location
1028

2 11 1029

3 11 1030

Are procedures in place to ensure that the generator/storage site transmits all
data necessary to check the accuracy of the WSPF to the Permittees?
(Attachment R, Section R-5.1.1.2)
e site submits

rovides the

Site contacrname ana ghone number
Quantity of waste (piece-count)
List of shipping container IDs (Le., shipping cask ID number)
Slgnature ofauthorized generator representative

4

II

1031

APPENDIX R3
Page R3-13 of 34
Page 5-83

Item
Reviewed

Adequate?
Y/N

Comment
(e.g., any change in procedure
since last audit. etc.)
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TABLE R3-2
ACCEPTABLE KNOWLED~GE _{AK) CHECKLIST

2

Procedure Documented
RH WAP Reguirement 1
Locatlon

3

Are procedures in place to ensure that the generator/storage site compiles AK
documentatiOn·in an auditable record? ·
(Attachment R, Section R-4.2.1 \

4

ecific AK procedure based

5

in place to ensure that the

6

ments
-----,---not lend

streams of nurnoer 0
determined to be usrecord shall contain
AK procedt:ire. The usa
completeness during audits.

APPENDIX R3
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Page s:.as

Adequate?
Y/N (Why)

Item Reviewed

Adequate?

YIN

=

Comment
(e.g., any change in procedure
since last audit etc.)

,-.._

-----
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Procedure Documented
RH WAP Requirement 1
Location

Compflirii:fAKTnl'ormation in an aualta5Terecord, including a road map for all
applicable information.
Providing a reference list that identifies documents, databases. QA
protocols, and other sources of information that support the AK information.
Identifying hazardous wastes and assigning the appropriate hazardous
waste numbers to each waste stream.
- ·· the assembled AK information to determine if the waste is listed
·ubpartO). Assignin

reqated from RH TRU mixed
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Adequate?
YIN (Why)

xample ot finrnefnentat1on
Objective Evidence. as
a@_licable
Item Reviewed

Adequate?

YIN

Comment
(e.g .. any change in procedure
since last audit, etc.)
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Procedure Documented
RH WAP Reguirement 1
Location

Adequate?
y /N .0!'.l/.!:lYl

xample ot Implementation
Objective Evidence. as
a2Qlicable
Item Reviewed

Comment
(e.g .. any change in procedure
since last audit, etc.)

Adequate?
Y/N

1043
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II 1044 I Does the generator/storage site implement their AK procedure, based on the
1 1
:'

2

1

1

1

standard AK procedure, to ensure that waste streams are characterized in
accordance with the AK process?
(Attachment R, Section R-4.1.2.3)

3

1045

Does the generator/storage site maintain all records required by the standard AK
procedure in accordance with site-specific records management procedures?
(Attachment R, Section R-4.2.1.3)

4

1046

Does the generator/storage site have procedures th
during reconciliation with DQOs that the AK charact,
documented evidence that

SPM to ensure

APPENDIX R3
Page R3-19 of 34
Page 5-89
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Procedure Documented
RH WAP Requirement'
Location
1048

Does the SPM document the reconciliation of DQOs with AK in accordance with
the requirements of Permit Attachment R, Section R-3.5.1?
{Attachment R Section R-4.2.1.4)

2

1049

Are 12rocedures in Qlace to ensure that generator/storage sites AK 12rocedure
contains a decision making 12rocess that identirres when the comQiled and
evaluated AK information does not meet the OQOs?
{Attachment R. Section R-4.2.12

3

1050

Are 12rocedures in Qlace to ensure that the generator/storage site addresses
characteristics ofignitabili!Y, corrosivi!:z::, and reactivity in the RH AK Summa[Y
Re12ort?
(Attachment R, Section R-5.1.1.2)

4
5

Adequate?
YIN (Why)

1::xam12Ie or lmplementatIon1
Obiective Evidence. as
a1212licable
Adequate?

Item Reviewed

Comment
(e.g., any cbange in 12rocedure
since last audit, etc.2

Y/N

The RH WAP requirements should be Nesented in documents. such as 12rocedures. Each of the questions posed under RH WAP requirements are meant to ask whether
12rocedures are in place or whefn'er:docurrientsareeviaenfwhlmdemonstrate thafffie specific RRWAP reguiremenfis orcan
m~e1.

oe
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Procedure Documented
RH WAP Requirement 1
Location

Representativeness QAO - The contents placed in a container will be
described on the data forms.

is ensured by a site m
wltl1-tf1e minimum sfa

2

ve oroce_c!_ures to ensure that VE data is
fo 20 containe_rs that have u_ngerQQlle-VE?
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Adequate?
Y/N (Why)

Example of Implementation/
Objective Evidence. as
aQQlicable
Item Reviewed

Adequate?
Y/N

Comment
(e.g., any change in procedure
since last audit etc.}
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Procedure Documented
RH WAP Requirement 1
Location
1063

requirements of the VE expert

2

1064

3

1065

4

1066

5

1067

Does the documented training program ensure that if performance is determined
to be unsatisfactory (the misidentification of a prohibited item or a score of less
than 80% on the comprehensive examine). Did the operator go through
retraining and was satisfactory performance demonstrated before an operator
was again allowed to perform VE?
(Attachment R, Section R-4.2.2.2)

1069

Do generator/storage site procedures ensure that-nonconformances identified
during independent technical review are documented on a noncohformance
report?
(Attachment R, Section R-3.4.1)

Does the documented training program ensure that regualification of operators
pertormed every two years at a minimum?
(Attachment R, Section R-4.2.2.2)

6

7

=
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Adequate?
Y/N.(Y'{hy}

Example of Implementation/
Objective Evidence. as
a£Qlicable
Item Reviewed

Adequate?
Y/N

Comment
(e.g., any change in procedure
since last audit etc.)
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June 28, 2002

Procedure Documented
RH WAP Requirement 1
location

Adequate?
YIN (Why)

Example of Implementation/
Objective Evidence, as
aimlicable
Item Reviewed

Adequate?
YIN

Comment
(e.g., any change in procedure
since last audit etc.)
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2
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3
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osed under RH WAP requirements are meant to ask whether
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Procedure Documented
RH WAP Requirement'

Representativeness QAO - All of the relevant contents in a container
selected for radiography will be described.

2
raillograpfiy? .
(Attachment R, Section R-4.2.3.1)
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Example of Implementation/
Objective Evidence, as
a£Q_licable

Comment
(e.g., any change in procedure
since last audit, etc.)
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Procedure Documented
RH WAP Requirement'
location
1093

I Does the documented trainlng program contain the following:
Formal Training
Project Requirements
•
Applicable State and Federal Regulations
Basic Principles of Radiography
Radiographic Image Quality and Calibration
Radiographic Scanning Techniques
Radio~ of Waste Forms
Standards, Codes, and Procedures for Radiography
Site-SJi~c:ificLnstrudion

2

1094

(Attachment R, Section R-4.2.3.2)
3

1095

IDoes the documented training program ensure that the radiography test
container include items representative of the waste streams at the site and
prohibited items?
(Attachment R, Section R-4.2.3.2)

4

1096

5

1097

APPENDIX R3
Page R3-31 of 34
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Adequate?
Y/N (Why}

Item Reviewed

Adequate?

YIN

Comment
(e.g., any change in procedure
since last audit. etc.)
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Procedure Documented
RH WAP Requirement'
Adequate?
YIN {Why)

Location

2

1102

.•,1,,',~1:

I Do generator/storage site procedures ensure that non conformances identified
during independent technical review are documented on a nonconformance
report?
V,i.ttacFiment R, Section R-3.4.1)

1103

3

=

4

1104

5

1105

edLtres_ ensure that the independent technical
·~t level review in order to determine
·rocess?

I Do generator/storage site procedures ensure that a checklist is used that
addresses all of the items in the data generation level review?
(Attachment R, Section R-3.4.1)

6

1106
=

7

1107

Item Reviewed

Adequate?

,~1rt1,1c,11,~,ri;<:::•=•:E,,.."'R-ir'J~'G,,,",,,,,,,ii1,,,,,w,,,,,r1,;c,l,1:~f,:\Ji
,,,, ,,,,,,,,.,:,,, ,, _,,,
1·,c:,.,iiii'
I~1
F·'
l"\"11·', 1~1l;M ,ll•~~!U,1"~ r;::;.,:v:, :.~~;):•1,1::! 1:::1~,"il::,,i
,,:~1'i':~~.~.;,, '

'w'"''";;1::,,::111se',,,;;;,, ,r::
'

Example of Implementation/
Objective Evidence. as
a~lie_able

I Do

I Do oenerator/storage site procedures ensure that the completed checklist is
forwarded with the testing batch data reports to the site project level?
(Attachment R, Section R-3.4.1)
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6.0 Security

(
2
3
4
5
6

7

8
9

10

-

Attachment C of the HWFP identifies the~ security provislons required at 40 CFR §270.14(b)(4 ),
which are intended to prevent accidental or unauthorized entry into the active portion of a facility
(i.e., where hazardous waste is stored or disposed). Attachment C describes the security
equipment and procedures at the WIPP facility used to provide continuous monitoring·and
controlled entry onto the facility and to prevent accidental or unauthorized entry, including
24-hour security surveillance, fencing, and signs.
The following security actions and response requirements, detailed in Attachment C, are in use
at WIPP:

.

11
12
13
14
15

16

•

17
{

\

18
19
20
21
22

23

24-hour Surveillance
Written procedures
Continuous monitoring of active portions
Documented security patrols outside of the Property Protection Area (PPA)
Physical protection of the area
Requirements for visitor identification and escort
Physical Barriers
Chain link fence topped with three strands of barbed wire
Gate access controlled by security
Personnel are required to wear badges and access to all areas in the facility is
controlled
Warning signs are posted on the perimeter fence at 50-foot intervals and at
gates

6.1. Proposed Text Changes to Attachment C

24

ATTACHMENT C

25

SECURITY

26

Introduction, Footnote 1

27

1The

28

Module Ill. Within this area, the only areag where transuranic (TRU) mixed wa~tes are handled
outside of the Transuranic Package Transporter, Type II (TRU mixedPACT-11) NRG-certified

29
30
31
32

active portion of the facility is the Property Protection Area (PPA) as described in Permit

shipping container casks are ts-inside the Waste Handling Building (WHB), the waste hoist, and
the underground. Whenever TRU mixed waste is handled, a Controlled Area (CA) is
established for the purpose of radiation protection, which limits access to only trained personnel
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7.0 General Inspection Requirements

(
2
3

4
5

6

7
8

9

Attachment D of the HWFP contains the procedures to inspect and monitor the equipment
throughout the WIPP facility, as required at 40 CFR §264.1 S(a-d), to ensure that the facility is
operating properly. Attachment D mandates visual inspectbn of the facility for malfun~tion,
deterioration, operator errors, and leaks based ~n written procedures and schedule. The
schedule identifies the types of problems to be checked and how often inspections should be
conducted. The schedule includes unit-specific inspections to meet the requirements for the
container storage and disposal units. A log or summary record is used to document inspections
and procedures to remedy any problems identified during inspections.

13

Regular inspections for malfunctions, deterioration, potential for operator error, and discharges
are scheduled for monitoring equipment, including safety and emergency equipment, security
equipment, and operating or structural equipment. Frequency of inspections is based on
equipment type, potential hazard and/or regulatory requirer;nent.

14

7.1. Proposed Text Changes to Attachment D

10
11
12

15

ATTACHMENT D

16

INSPECTION SCHEDULE, PROCESS AND FORMS

17

TABLE OF CONTENTS

(

List of Figures ............................................................

19

List of Tables ............................................................ D-ii

20

Introduction ....... ·; ....................................................... D-1

21

2a

D-1 Inspection Schedule ....................................................
D-1a General. Inspection Requirements ...................................
D-1a(1) Types of Problems ......................................
D-1a(2) Frequency of Inspections .................................
D-1a(3) Monitoring Systems .....................................
D-1b Specific Process Inspection Requirements ............................
D-1b(1) Container Inspection ......................................
D-1b(2) Miscellaneous Unit Inspection ..............................

w

References .............................................................. D-5

30

List of Figures

22
23

24
25
26
27

(
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(

ATTACHMENT D
INSPECTIONS

1 . 2

3

D-1 Inspection Schedule

4

The WIPP facility has developed and will maintain a series of written procedures that include all
the detailed inspection procedures and forms necessary to comply with 20.4.1.500 NMAC
(incorporating 40 CFR §264.15(b)), during the Disposal Phase. Tableg D-1 and D-1a lists each
item or system requiring inspection under these regulations, the inspection frequency, the
organization responsible for the inspection, the applicable inspection procedure and what to
look for during the inspection. 20.4.1.500 NMAC, (incorporating 40 CFR §§264.15(b), 264.174,
and 264.602), list requirements that are applicable to the WIPP facility.

5
6
7
8
9
10

11
12
13
14
15
16

(

17
18
19
20
21
22
23
24

25
26
27
28
29
30
31

32
33

14
35
36

Operational procedures detailing the inspections required under 20.4.1.500 NMAC
(incorporating 40 CFR §§264.15(a) and (b)), are maintained in electronic format on the WIPP
computer network, in the Operating Record and, as appropriate, in controlled document
locations at the WIPP facility. Frequency of inspections is discussed in detail in Section
D-1a(2). Inspections are conducted often enough to identify problems in time to correct them
before they pose a. threat to human health or the environment and are based on regulatory
requirements. The operational procedures assign responsibility for conducting the inspection,
the frequency of each inspection, the types of problems to be watched for, what to do if items
fail inspection, directions on record keeping, and inspector signature, date, and time. The
operational procedures are maintained at the WIPP facility. Tableg D-1 and D-1 a summarizes
inspections, frequencies, responsible organizations, personnel making the inspection (by job
title), and the types of anticipated problems as well as the references for the operational
procedures. Inspection records are maintained at the WIPP site for three years by the
responsible organization shown in Tables D-1 and D-1a.
Waste handling equipment and area inspections are_ typically controlled through established
p~ocedures and the results are recorded in logbooks or on data sheets,respectively. Operators
are trained to consult the. logbook to identify the status of any piece of waste handling
equipment prior to its use. Once a piece of equipment is identified to be operable, a
preoperational inspection is-initiated in accordance with the appropriate inspection procedure in
Tableg D-1, D-1a, or in operational procedures. Inspection results as described below are
entered in the applicable logbook.

Requirements of 20.4.1.500 NMAC (incorporating 40 CFR §264.15(d)), are met by the
inspections for each item or system included in Tableg D-1 and D-1a. The. results of the
inspections are maintained for at least three years. The inspection logs or summary records
include the date and time of inspection, the name of the inspector, a notation of the
observations made, and the date and nature of any repairs or other remedial actions. Major
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(

4

When in use, daily inspections are made of areas subject to spills, such as TRU mixed waste
loading and unloading areas in the WHB_Unit, looking. for deterioration in structures, mechanical
items, floor coatings, equipment, malfunctions, etc., in accordance with 20.4.1.500 NMAC
(incorporating 40 CFR §264.15(b )(4 )).

5

D-1a(1) Types of Problems

6

The inspections for the systems, equipment, structures, etc., listed in Tableg D-1 and D-1 a,
include the types of problems (e.g., malfunctions, cracks in coatings or welds, and
deterioration) to be looked for during the inspection of each item or system, if applicable, and
are in compliance with 20.4.1.500 NMAC (incorporating 40 CFR §264.15(b)(3)).

1
2 . __
3

7
8
9

10

D-1 a(2) Frequency of Inspections

11

Tables D-1, D-1 a and D-2 of this Permit Attachment list the inspection frequencies and
monitoring schedule for equipment and systems subject to the 20.4.1 NMAC hazardous waste
management requirements. The frequency is based on the rate of possible deterioration of the
equipment and the probability of an environmental or human health incident if the deterioration
or malfunction, or any operator error, goes undetected between inspections. Areas subject to
spills, such as load_ing and unloading areas, are inspected daily when in use, consistent with the
requirements of 20.4.1.500 NMAC (incorporating 40 CFR §264.15(b )(4) )..

12
13

14

15
16

(

17

22

When a RH TRU mixed waste container is present in the RH Complex, inspections are
conducted visually and/or using a closed-circuit video camera in order to manage worker dose
and to minimize occupational radiation exposures to as low as reasonably achievable (ALARA).
More extensive inspections of these areas are performed at least annually during routine
maintenance periods when waste is not present.

23

D-1 b(1) Container Inspection

24

Containers are used to manage TRU mixed waste at the WIPP facility. These containers are
described in Permit Module Ill. Off-site CH TRU mixed waste will arrive in 55-gallon drums
arranged as seven (?)-packs, as Ten Drum Overpacks (TOOP), or as Standard Waste Boxes

18

19
20

21

25
26
27
28

29
30
31
32
33

(

'4

(SWB). The waste containers will be visually inspected to ensure that the waste containers are
in good condition and that there are no signs that a release has occurred. This visual inspection
shall not include the center drums of 7-packs and waste containers positioned such that visual
observation is precluded due to the arrangement of waste assemblies on the facility pallets. If
CH TRU mixed waste handling operations should stop for any reason with containers located

on the TRUPACT-11 Unloading Dock (TRUDOCK storage area of the WHB Unit) in the
TRUPACT-11 shipping containers, primary waste container inspections could not be
accomplished until. the containers of waste are removed from the shipping containers.
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1
2 . _
3

4
5
6
7 ·

s
g
10
11
12
13

radiologically controlled areas will only be permitted to personnel who have completed General
Employee Radiological Training (GERT),.,.a program.defined by the Permittees, or escorted by
personnel who have completed GERT. This program ensures that personnel have adequate
knowledge to understand radiological posting they may en.counter at the WIPP site. The fence
of the Radiologically Controlled Area, south from the WHB airlocks was moved to proyide more
maneuvering space for the trucks delivering wa~te. Since TRU mixed waste to be stored in the
Parking Area Unit will be in sealed NRG-certified shipping casks TRUPACT"II shipping
containers, there will be no additional requirements for engineered secondary containment
systems. Inspections of the NRG-certified shipping casks TRUPACT"lls stored in the Parking
Area Unit shall be conducted at a frequency no less than once weekly and will focus on the
inventory and integrity of the shipping containers and the spacing between trailers carrying the
NRG-certified shipping casks TRUPACT-II shipping containers. This spacing will be maintained
at a minimum of four feet.

22

Container inspections will be included as part of the surface TRU mixed waste handling areas
(i.e. Parking Area Unit and WHB Unit) inspections described in Tableg D-1 and D-1a. These
inspections will also include the Derived Waste Storage Area of the WHB Unit. The Derived
Waste Storage Area will consist of containers of 55 or 85-gallon drums or SWBs. The total
storage volume of this area is up to 66.3 cubic feet (1.88 cubic meters). A Satellite
accumulation area.(SAA) may be required in an area adjacent to the TRUDOCKs. This SAA will
be set.up on an as needed basis at or near the point of generation and the derived waste will be
discarded into the active derived waste container. All SAAs will be inspected in accordance with
20.4.1.300 NMAC (incorporating 40 CFR §262.34).

23
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TABLE D-1a

Jlli TRU MixRdWaslJ:l
INSPECTION SCHEDULE/PROCEDURES

System/Eguipment Name

Res12onsible
Organization
Maintenance

Hot Cell Bridge Crane

Waste
Operations
Maintenance

(

Inspection"
Freguency and Job
Title of Personnel
Norm§lly Making
lnsQection

Procedure Number and lns12ection Criteria

Annually
Annually
Annually

PM041215
PM041216
IC411037

Preo12erationald·••1
See list 1

WP05-WH1742
Inspecting for Deteriorationb and Leaks/Sgills

Annually
Annually
Annually

PM041217
PM041209
· IC4-11038

2

Transfer Cell

Waste
Operations

Preo12erationaIct,e,1,11 ·1
See list 1

WP05-WH1744
Inspecting for Deteriorationb and Floor
coating integrity

3
4

Facilit'l Cask Loading
Room

Waste
Operations

Preo12erationaIct,e,t,h,I
See list 1

WP05-WH1744
Inspecting for Deteriorationb and Floor
coating integrity

5
6

Closed Circuit Television
Camera

Waste
O[1erations

Preot1eratioriaI•

\I\IP05-WH1757
lnsgecting for Operability

7
8

Radiation Monitoring_
EquiQment

Radiation Safety

Preo12erationaId,e,i
See 11st 2

WP12-HP1302
lnsgecting for Deteriorationb and Instrument
Calibrations

Annually

PM411015
IC411039
IC411040
IC411036

Preo12erationaId,e,i
See list 1

WP05-WH1719
lns12ect1ng for Deterioratlonb and Leaks/Spills

Quarterly & Annually
Annuall'l
Annually
Annually

PM041190
PM041191
PM041192
IC411035

Preo12erationaI°,ct,e.t
See list 1

WP05-WH1700
Inspecting for Deterioration!' and Leaks/Spills

Monthly
Annually
Annually

PM052010
PM052011
PM052013
PM052012
PM052014

Preo12eratlonaIct,e,i
See list 1

WP05-WH1602
lns12ecting for Deteriorationb and Leaks/Spills

Maintenance

See list 1

·-

9

10

Cask Unloading Room
Crane

=·

Waste
Oi:1erations
· Maintenance

11
12

Horizontal Emglacement
and Retrieval Egul12ment

Waste
Operations
Maintenance

13

41-Ton Forklift

Waste
OQerations

Page 7-9

,,

c

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU Mixed Waste
May 5, 2003

8.0 Preparedness and Prevention

(

4

Attachment E of the HWFP provides a description of the preparedness and prevention
standards required by 40 CFR Part 264 Subpart C and 40 CFR § 270.14(b). These standards
are intended to minimize and prevent emergency situations at treatment, storage, and disposal

5

facilities (TSDFs). Emergency situations include fire, explosion, or release of hazardous waste.

6

7

The preparedness and prevention standards are associated with required equipment, testing
and maintenance of equipment, access to communications and alarms, and minimum aisle

8

space.

9

15

Attachment E presents the procedures, structures, and equipment needed to (1) prevent
hazards in unloading '?perations, (2) prevent or mitigate runoff or floods, (3) prevent
contamination of water supplies, (4) mitigate the effects of equipment failure and power
outages, (5) prevent undue exposure of personnel, and (6) prevent releases to the atmosphere.
Also described are the preparedness and prevention aspects of the design and operation of the
facility, required equipment, testing and maintenance of equipment, access to communication
and alarm systems, required aisle space, and arrangements with local authorities.

16

8.1. Proposed Text Changes to Attachment E

2
3

10
11
12
13

14

(

ATTACHMENT E
PREPAREDNESS AND PREVENTION

17

18

19

E-1 b

20

Waste Handling Building Container Storage Unit (WHB Unit) and Parking Area Container
Storage Unit (Parking Area Unit)

21

22
23

(

Aisle Space Requirement

Waste containers will remain inside the TRUPAGT=II shipping containeffl NRC-certified shipmpg_
cask in the Parking Area Unit until TRU mixed waste handlers are prepared to handle them. As

-.-

24

shown in Figure M1-1 in Permit Attachment M1, there is ready access to all areas within the

25

WHB Unit where hazardous wastes are handled. CH TRU mixed waste Sgeven-packs and/or

26

SWBs are unloaded from the TRUPACT-11 shipping container in to the WHB Unit (see Figure

27

2s

M1-12 in Permit Attachment M1). The WHB Unit can handle the unloading of four TRUPACTII shipping caskscontaineffl at one time. Single RH TRU mixed waste canisters are unloaded

29

from the RH-72B shipping casks in the Transfer Cell of the WHB Unit where they are

30

transferred to facility casks (see Figures M1-25 and M2-27 in Permit Attachment M1). RH

31
32

TRU mixed waste drums in CNS10-160B shipping casks, which may contain up to 10 drums
configured in two 5-drum baskets, are unloaded from the shipping cask staged in the Cask

33

Unloading Room into the Hot Cell (see Figures M1-26 and M1-28 in Permit Atttachment M1).
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2

The gross loaded weight is defined as the weight of the payload and the weight of the Contact
Handled Package itself. The Contact Handled
Packages
have forklift pockets at the bottom of
··-=
. -- .. .
-the container specifically for lifting the container with a forklift (see Figure M1-8 in Permit
Attachment M1 ). The 13 ton (11.8 metric tons) electric forklift unloads the TRUPACT-II from the
trailer and transfers it to an unloading dock in the WHB Unit (see Figure M1-9 in Permit
Attachment M1 ). The unloading dock is designed to accommodate the Contact Handled
Package and functions as a work platform, providing TRU mixed waste handling and health
physics personnel with easy access to the container during unloading operations.
~

3
4
5
6
7
8

9
10
11
12
13
14
15
16
17
18
19

(

20

21
22
23

24
25
'26 ·
27
28

29
30

31
32
33
34

35

(

36

37

An overhead 6-ton (5.4-metric ton) crane and adjustable center-of-gravity lift fixture transfer
TRU mixed waste containers from the Contact Handled Package to the facility pallet on the
WHB Unit floor. The facility pallet is a fabricated steel structure designed to securely hold waste
containers. Each facility pallet has a rated load capacity of 25,000 lb (11,340 kg). The upper
surface of the facility pallet has two recesses sized to accept the waste containers, ensuring
that the containers are held in place. Up to four SWBs, four 7-packs of 55-gallon drums, four 4packs consisting of 85-gallon drums, four 3-packs of 100-gallon drums, or two TDOPs may be
placed on a facility pallet. Each stack of waste containers is strapped down to holding bars in
the top reinforcement plate of the facility pallet to avoid spillage during movement. Two
rectangular tube openings in the bed allow the facility pallet to be securely lifted by forklift. In
order to assure a facility pallet is not overloaded, operationally it will hold the contents of two
Contact Handled Packages, as specified in Permit Attachment M1.
The WIPP facility has the capability to handle each of the CH TRU mixedcontainers singly using
forklifts and single container attachments. In such cases, the container would be loaded on the
waste shaft conveyance and moved underground as a single unit.
All unloading equipment is inspected in accordance with the schedule shown in Table D-1g.
Cranes that are used in the unloading and handling of TRU mixed waste have been designed
and constructed so that they will retain their loads in the event of a loss of power. Cranes in the
WHB Unit are also designed to withstand a design basis earthquake without moving off of their
rails and without dropping their load. Lowering loads is a priority activity after a disruptive event.
The following is a summary of the activities, structures, and equipment that were developed to
prevent hazards in transporting TRU mixed waste.
Palletized CH TRU mixed waste is transferred by a 13-ton (11.8-metric ton) forklift to the
conveyance loading car (see Figure M2-6 in Permit Attachment M2), which is designed with an
adjustable bed height that is used to transfer the facility pallets to the special P.allet-support
stands in the waste hoist cage.
The waste hoist system in· the waste shaft and all waste shaft furnishings are designed to resist
the dynamic forces of the hoisting system, which are greater than the seismic forces on the
underground facilities. In addition the waste hoist headframe is designed to withstand the
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2
3
4
5
6
7
8
9

10
11
12
13
14

15
16
17
18

(

19

A remotely-operated fixed hoist grapple lifts the canister from the RH-728 cask or from the
shielded insert on the Transfer Cell shuttle car and transfers the canister into the facility cask
located on the facility cask transfer car in the Facility Cask Loading Room. The facility cask is
rotated to a horizontal position on the facility cask transfer car and the facility cask transfer car
moves onto the waste hoist and is lowered underground.
Once underground, the RH TRU mixed waste handling forklift lifts the facility cask from the
facility cask transfer car and carries the facility cask to the horizontal emplacement and retrieval
equipment (HERE). After placing the facility cask on the HERE, the canister is emplaced in the
wall of the disposal room.
All RH TRU mixed waste transport equipment is inspected at a frequency indicated in Table
D-1a.

20

=

21

E-2b

22

The WHB Brtit is a physical barrier that will prevent TRU mixed waste spills from reaching the
environment before a cleanup could be initiated and completed. A detailed description of the
WHB containment capability for the CH Bay, NE Storage Area, Shielded Storage Area and RH
Complex is contained in Permit Attachment M1. Secondary containment is also provided by the
shipping casks containers while. waste are within them. These are sealed vessels with no open
vents and therefore cannot leak.

23

24
25
26 ·
27

28
29
30
31
32
33
34

(

RH TRU mixed waste received in a CNS10-160B shipping cask is unloaded from the trailer in
the RH Bay using the RH Bay overhead bri~ge crane ari_d is placed on the cask transfer car.
The cask transfer car moves the CNS10-160B shipping cask into the Cask Unloading Room.
The Hot Cell crane lifts the two drum carriage units from the CNS 10-160B shipping cask in the
Cask Unloading Room into the Hot Cell, where the drums are transferred into RH TRU mixed
waste disposal canisters using the overhead powered manipulator or hot cell crane. n1e
disposal canisters are then lowered into a shielded insert on the Transfer Cell shuttle car in the
Transfer Cell. The Transfer Cell shuttle car moves the shielded insert into position for
transferring the canister to the facility cask.

35
36

Runoff

TRU mixed waste received for emplacement at the WIPP facility must be certified under this
Permit's Treatment, Storage, and Disposal Facility Waste Acceptance Criteria (TSDF-WAC) as
nonliquid waste; in some cases, the Permit allows up to one percent residual liquids. The
TSDF-WAC are procedural controls that must be met at the generator or storage site_ and the
data must be verified by the WIPP facility staff prior to acceptance for the Disp_osal Phase and
shipment to the WIPP facility. Permit Module II and Permit Attachment§ B and R contain
information regarding TSDF-WAC requirements for shipping and discusses receipt and
verification of the TRU mixed waste at the WIPP facility. Derived waste must also meet all
TSDF-WAC requirements prior to disposal. Calculations in Permit Attachment M1 demonstrate
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Section E-2a of this Permit Attachment discusses prevention of hazards to personnel
. during unloading operations.

2

The hood ventilation system, used during the initial opening of the TRUPACT-11 shipping
cask container, is used to vent any potential release of radioactive contaminants into the
ventilation system of the WHB Unit (Permit Attachment M1 ).

3

4

5

6
7
8

9
10

•

Differential air pressure between the RH TRU mixed waste handling locations in the RH
Complex protects workers and prevents potential spread of contamination during handling
of RH TRU mixed waste. The Hot Cell pressure will be negative with respect to
atmosphere, the Transfer Cell, the RH Bay, the Cask Unloading Room, and the Cask
Loading Room. The Hot Cell ventilation is exhausted through high-efficiency particulate
air filters prior to venting through the Waste Handling Building exhaust.

(
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9.0 RCRA Contingency Plan

(

2 · -· contingency Plan and emergency procedures that1mplement standards of 40 CFR Part 264,
3

4

s
6

7
8

24

Attachment F the HWFP contains the contingency plan and outlines the emergency
response(s) that are employed at WIPP. The Contingency Plan (1) includes the emergency
procedures that must be followed to ensure that fires, explosions, and releases do not occur,
recur, or spread, and (2) designates an emergency coordinator and specifies the requirements
and responsibilities associated with that position. The Contingency Plan also includes
emergency response arrangements with local authorities, including names, addresses, and
telephone numbers of facility personnel designated as emergency RCRA coordinators and lists
of emergency equipment and procedures to use in the event of an emergency. The
Contingency Plan includes procedures for implementation of the following areas: notification;
identification of hazardous materials; assessment of the nature and extent of the emergency;
control, containment, and correction of the emergency; prevention of recurrence or spread of
fires, explosions, or releases; management and containment of released materials and waste;
incompatible waste; post-emergency facility and equipment maintenance and reporting;
container spills and leakage; tank spills and leakage; surface impoundment spills and leakage;
and evacuation plans." Attachment F also details procedures for the thre$ phases in the
contingency plan: the event, the reentry, and the recovery.

25

9.1. Proposed Text Changes to Attachment F

9

10
11
12
13
14

15
16
17

18
19

(

Subpart D require TSDFs to develop and maintain contingency plans for responding to
emergency situations. The Contingency Plan includes procedures and mechanisms (40 CFR
§270.14(b )(7)) that guide effective responses to emergencies and that minimize the pG>tential
hazards resulting from fires, explosions, or any unplanned release of hazardous waste or
constituents to air, soil, and surface water. The facility must maintain a written contingency plan
at the facility and must carry out that plan immediately in the event of an emergency.

20
21
22
23

-··

..

ATTACHMENT F
RCRA CONTINGENCY PLAN

26
27

28

TABLE OF CONTENTS

29

List of Tables ..... ; ...................................................... F-iii

30

List of Figures ............................................................ F-iii

31

List of Drawings .......................................................... F-iii

32
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33

F-1 General Information .................................................... F-1
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5

miscellaneous unit, which are applied to the HWDUs in the underground, will be met. In
addition, the technical requirements of 2_~A~1.509 ~_rvl-'.\C::: (incorporating 40 CFR §264.170 to
§264.178) are applied to the operation of the container storage t:tflttslocations in the WHB Unit
and in the Parking Area Unit south of the WHB. Liquid wastes that may be generated as a
result of the fire fighting water or decontamination solutions will be managed as follows:

6

F-1

7

10

The Disposal Phase will consist of receiving CH and RH TRU mixed waste shipping containers,
unloading and transporting the waste containers to the underground HWDUs, emplacing the
waste in the underground HWDUs, and subsequently achieving closure of the underground
HWDUs in compliance with applicable State and Federal regulations.

11

F-1

12

22

Wastes may be generated at the WIPP facility as a direct result of managing the TRU and TRU
mixed wastes received from the off-site generators. Such generated waste may occur in either
the WHB Unit or the Underground. For example, when TRU mixed wastes are received at the
WHB Unit, the NRG-certified shipping casks containers (TRUPACT•II), and the TRU mixed
waste containers are checked for surface contamination. Under some circumstances 1, if
contamination is detected, the shipping container and/or the TRU mixed waste containers will
be decontaminated. In the underground, waste may be generated as a result of radiation
control procedures used during monitoring activities. The waste generated from radiation
control procedures will be assumed to be TRU and/or TRU mixed waste. Throughout the
remainder of this plan, this waste is referred to as "derived waste." All such derived waste will
be placed in the rooms in HWDUs along with the TRU mixed waste for disposal.

23

F-1

24

CH TRU mixed waste containers will be either 55-gallon (gal) (208-liter (L)) drums singly or
arranged into seven (?)-packs, 85-gal (321-L) drums (used as overpacks) singly or arranged
into four (4)-packs, ten-drum overpacks (TOOP), or 66.3 ft 3 (1.88 m3 ) SWBs.

1
2
3
4

8

9

13

14

15
16

(

17

18
19
20
21

25
26

21
28

29
30
31

(

General Information, Disposal Phase Overview

General Information, Waste Description

General Information, Description of Containers

RH TRU mixed waste containers are either canisters or 55-gallon drums. Canisters will be
loaded singly in a RH-72B shipping task and 55-gallon drums will be loaded in a CNS10-160B.
shipping cask. Drums in the CNS10-1068 cask will be arranged in drum carriage units
containing up to five drums each. Canisters and drums meet the requirements presented in
Permit Attachment F and are fully described in Permit Attachment M-1.

32

F-1

33

The WHB -Liflit-is the surface facility where waste handling activities will take place. The WHB
-Liflit-has a total area of approximately 84,000 square feet (ft2 ) (7,803 square meters (m2 )) of

34

General Information, Description of Surface Hazardous Waste Management Units
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1
2 ____
3

4

5
6
7

8
9

10

The Facility Cask Loading Room provides for transfer of a canister to the facility cask for
subsequent transfer to the waste hoist and to the Underground Hazardous Waste Disposal Unit
(HWDU). The Facility Cask Loading Room also functions as an air lock between the waste
_ shaft and the Transfer Cell. Storage in this area typically occurs at the end of a shift or in an offnormal event that results 1n the suspension of a waste-handling evolution. A maximum of one
canister (31.43 ft 3 (0.89 m3 )) may be stored in the Facility Cask in the Facility Cask Loading
Room.

11

F-1

12

The area extending south from the WHB within the fenced ,enclosure identified as the
Controlled Area on Figure M1-2 is defined as the Parking Area Container Storage Unit. This
area provides space for storage for up to 2,121 ft3 (60 m 3 ) of CH and/or RH TRU mixedwaste
contained in up to 12 loaded TRUPACTwlls corresponding to 1,591 fta (45 ma) of CH TRU mixed
waste.26 NRC-certified shipping casks. Secondary containment and protection of the waste
containers from st':1nding rainwater are provide_d by the transportation NRC-certified shipping
casks, containers. which are of robust design to protect both the waste and the environment by
precluding releases.

13
14
15

16
17

(

area typically occurs at the end of a shift or in an off-normal event that results in the suspension
of a waste-handling evolution. A maximum of one_c_anister (31.43 ft3 (0.89 m3 )) may be stored in
the Transfer Cell in a shielded insert in the Transfer Cell shuttle car.

18
19

20
21
22
23
24
25
26
27
28
29
30
31
32
33

General Information, Parking Area Container Storage Unit (Parking Area Unit)

The Parking Area Unit provides storage for a total of up to 2,121 ft 3 (60 m3 ) of CH and/or RH
TRU mixedwaste. :PvVelve Contact I landled _Packages containing a maximum of 1,591 fta-(4-e
ma) of CH TRU mi>ced '9Vaste caA be stored in the ParkiAg /\rea Unit. The safety criteria for
NRC-certified shipping casks containers Contact I landled Packages requireg, that they be
opened and vented at a frequency of at least once every 60 days. During normal operations the
_ maximum residence time. of any one NRC-certified shipping cask container in the Parking Area
Unit is typically five days. Therefore, during normal waste handling operations, Contact I landled
: Packages
shipging casks will not require venting while located in the Parking Area Unit. Any off.
·.: normal event which results in the need to store a waste container in the. Parking Area Unit for a
period of time approaching fifty-nine (59) days shall be mitigated by returning the shipment to
the generator prior to the expiration of the NRC-specified sealing time (e.g., 60 calendar days)
60 day NRG venting period .or by moving the Contact I land led Package shipping cask inside
the WHB Unit where the waste will be removed and placed in one of the permitted storage
-

areas=
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F-4d

(
2
3

4
5
6

1
8

1.
2.
3.
F-4d

Minimize contamination or contact (through PPE, etc.)
Limit migration of contaminants
Properly dispose of contaminated materials
Control, Containment, and Correction of the Emergency, Control of Spills or Leaking or
Punctured Containers of CH or RH TRU mixed waste

14

15

1. During the event, the following immediate actions are completed: 1) stop work, 2) warn.

10
11
12
13

16
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20
21
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28

29
30
31
32
33
34

(

The established procedures are based upon the incident level and a graded approach for
nonradioactive~ er-CH, or RH TRU mixedwaste emergencies and initiated to:

In the unlikely event that a container spills, leaks, or is punctured, and contamination exceeds
acceptable levels, a determination will be made whether to return the payload container(s} and
shipping cask to the shipping site or overpack the payload container in a disposal canister. In
the event of spills or leaking or punctured containers of BH, TRU mixed waste, the WIPP
responds to CH TRU mixedor RH TRU mixedevents in three distinct phases: 1) the event, 2)
the re-entry, and 3) the recovery.

g

(

Control, Containment, and Correction of the Emergency, All Emergencies

%
36
37

others (notify CMR), 3) isolate the area, 4) minimize exposure, and 5) close off unfiltered
ventilation. The·se actions can take place simultaneously, as long as they are completed
before proceeding to the re-entry phase.

2. During the re-entry phase, a Radiological Work Permit (RWP) is written for personnel to
enter with protective clothing to assess the conditions, take surveys and samples,: and
mitigate problems that could compound the hazards in the ar$a (cover up spilled material
with plastic material. sheeting and or any approved fixatives such as polyvinyl alcohol (PVA)
or paint, place equipment in a safe configuration, etc.). Smears and air sample filters are
counted. This information is used by cognizant managers, RC personnel, and As Low As
Reasonably Achievable. (ALARA) Committee representatives to determine an appropriate
course of action to recover the area. A plan to decontaminate and recover affected areas
and equipment will be approved with a RWP written to establish the. radiological controls
required for the. recovery.

3. During the recovery phase, the plan will be executed to utilize the necessary resources to
conduct decontaminatior:i and/or overpacking operations as needed. The completion of this
phase will occur prior to returning the affected area and/or equipment to normal activities.
The recovery phase will include activities to minimize the spread of contamination to other
areas. These activities will involve placing the waste material in another container;
vacuuming the waste rriaterial; overpacking or plugging/patching the spilled, leaking, or
punctured waste container; and/or decontaminating the affected area(s). If an affected
surface cannot be decontaminated to releasable levels, it may be covered with a fixative
coating and established as a Fixed Contamination Area to prevent spread of contamination,
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s
6
7
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10
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Certain structures and/or equipment may be disassembled to facilitate decontamination or may
-- be placed directly into a derived waste cGntainer. Items-used in the spill cleanup and
decontamination operations (e.g., swipes, tools, PPE, etc.) may also be placed into a derived
waste container.
When decontamination is deemed by the recov~ry team to be complete, RC personnel will
conduct one final, intensive radcon survey of the area and components in the area to release it
for uncontrolled use. The free release criteria for items, equipment, and areas is < 20 dpm/100
cm 2 for alpha radioactivity and < 200 dpm/100 cm 2 for beta-gamma radioactivity. Personnel will
then perform hazardous material sampling after decontamination efforts are complete to
confirm the removal of hazardous waste substances. After cleanup is complete, facility
personnel will complete an inspection and include the details of the spill and cleanup in the log.

(

(
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10.0 Traffic Patterns

3

Attachment G of the HWFP discusses the traffic patterns for waste, personnel, and v~hicle
movement around the WIPP facility.

4

10.1. Proposed Text Changes to Attachment G

2

ATTACHMENT G
TRAFFIC PATTERNS

5
6

7

8
9
10
11

(

12
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15

16
17

18
19

Traffic Information and Traffic Patterns, Facility Access and Traffic

Access to the facility for personnel, visitors, and trucks carrying supplies and TRU mixed waste
is provided through a security checkpoint (vehicle trap). After passing through the security
· checkpoint, TRUPACT II TRU mixed 'vVaste NRG-certified shipping cask transport trucks will
normally turn right .(south) before reaching the ,Support Building and then left (east) to park in
the parking area HWMU just east of the air locks (Figure G-2). Outgoing trucks depart the
same way they arrived, normally out of the west end of the parking area, north through the
fence gate and out through the vehicle trap. An alternate inbound route is to continue straight
ahead from the security checkpoint to the second road and to turn south. to enter the truck
parking area. The alternate outbound route is also the reverse of this route. Salt transport
trucks, which remove mined salt from the Salt Handling Shaft area, will not cross paths with
TRU mixed waste transporters; instead, they will proceed from the Salt Handling Shaft
northward to the salt pile. Figure G-2 shows surface traffic flow at the WIPP facility.

20

G-1

21

On-site roads, sidewalks, and paved areas are used for the distribution and storage of vehicles
and personnel and are designed to handle all traffic generated by employees, visitors, TRU
mixed waste shipments, and movements of operational and maintenance vehicles. The facility
entrance and TRU mixed waste haul roads are designed for AASHTO H20-S16 wheel loading.
Service roads are designed for AASHTO H10 wheel loading. Access and on-site paved roads
are designed to bear the anticipated maximum load of 80,000 lbs (36,287.2 kg) 115,000 lbs
(52,272.7 kg), the maximum allowable weight of a truck/trailer carrying loaded l"RUPACT-lls
NRG-certified shipping casks. The facility is designed to handle an average of five
approximately eight truck trailers per day, each carrying three TRUPACT-lls one or more NRC-

22
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26
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G-1

Traffic Information and Traffic Patterns, Facility Access and Traffic
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North Access
Road
(No. of Vehicles,
unless otherwise
stated)

South Access
Road
(No. of Vehicles,
unless otherwise
stated)

On-Site Waste
Haul Roads
(TRUPACT=II
Shipping Traffic)

Average Daily Traffic
(ADT)b

800

400

6
§

Design Hourly Volume
(DHVl

144

72

NA9

Hourly Volume
(Max. at Shift Change)

250

125

NA

10

Distribution (D)d

67%

6-1%
33%

NA

11

Trucks (T) 0
·Design Speedh,i

2%

0

100%

70 mph (113 kph)

60 mph (97 kph)

25 mph (40 kph)

None

None

Full

3

4

5
6

7
8
9

12

13

14

15
16
17
18
19
20

21

(

Attachment G, Table G-1, Waste Isolation Pilot Plant Site Design Designation Traffic
Parametersa
Traffic Parameter

Control of Accessr

'

a For WIPP personnel and TRU mixed waste shipments only.
b ADT-Estimated number of vehicles traveling in both directions per day.
c DHV-A two-way traffic count with directional distribution.
d D-The percentage of DHV in the predominant direction of travel.
0
T-The percentage of ADT comprised of trucks (excluding light delivery trucks).
r Control of Access-The extent of roadside interference or restriction of movement.
9 NA-Not applicable.
h mph-miles per hour.
i kph-kilometers per hour.
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11.0 Personnel Training Program
2
3

4
5
6
7
8
9

10

Attachment Hof the Permit outlines the objectives of the WIPP facility personnel training
program and lists the requirements for all employees. The. primary objective of the training
program is to prepare personnel to operate the facility in a safe and environmentally sound
manner. The program is necessary to ensure that employees at the facility are trained specific
to their positions, understand the risks posed by the management of hazardous waste, and are
prepared to respond in case of an emergency. Every WIPP facility employee, including those
not directly involved in TRU mixed waste handling activities, is given the following training within
30 days of employment:

•

11

13

Employees who work directly with hazardous waste receive the following training before they
are allowed to work unsupervised:

14

•

Classroom training on how to perform their jobs safely in compliance with regulatory
requirements

16

•

On-the-job training

11

11.1. Proposed Text Changes to Attachment H

12

15

(

ATTACHMENT H
PERSONNEL TRAINING

18

19

20

H-1d

21

Beyond these core courses, training is designed and implemented relevant to the specific job
functions being performed. For example, employees who operate key pieces of equipment
necessary to manage CH TRU or RH TRU mixed waste (such as forklifts, hoists, bridge cranes,
cask transfer cars, etc.) must be trained to operate and inspect equipment and to recognize
maintenance problems before a specific job function is performed. These employees must
receive on-the-job training and demonstrate the ability to operate the equipment, as
appropriate, before being qualified. This process is controlled and documented by the
qualification process described in Section H-1. A complete listing of active qualification cards,
along with descriptions of training courses, are on file at the WIPP facility. Summaries of
qualification cards and other job specific training courses are included in Permit Attachment H2.
All waste handling personnel performing CH or RH TRU mixed waste-handling tasks will be

22
23

24
25
26
27

28
29
(

Introduction to RCRA
Emergency Preparedness

JO
31

Relevance of Training to Job Position
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NOTE:

Hazardous Waste Transportation (HMT-102)
Forklift Safety (EQP 402)-{Oflce) ·· -·-·
Conduct of Shift Operations (OPS 115) (Once)
Technical Safety Requirements (OPS 122) (Once)
Incident Rigger (OPS 402) (Biennial)
40-Hour Inexperienced Miner (SAF 501/502) (Annual)
Subject Matter Expert/On the Job Trainer {TRG 293/298) (Biennial)
Waste Handling Systems {STC-003) (Once)
RH Waste Handling Technician Qualification Card. RH Waste Handling Engineer
Card and associated Qualification Guides
Waste Handling Technicians will not participate in TRU mixed waste handling
activities and integrated system functions unsupervised until full qualification is
acquired. Waste Handling Technicians/Engineers will be trained to appropriate
Qualification Cards (i.e., CH Waste Technician, RH Waste Technician or both
Qualification Cards: CH Waste Engineer. RH Waste Engineer or both
Qualification Cards.)

(
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(

2

EST-01 Emergency Services Technician ............................... H2-112
FPT-01 Fire Protection Technician

REMOTE-HANDLED TRU WASTE

3

QUALIFICATION CARD:

RH Waste Handllng Underground Technician (RH-01A, RH-01 B)
RH Waste Handling Technical Engineer (RH-02)

6

DURATION:

Nine to twelve months

7

CLASSROOM TRAINING:

Various classroom courses are utilized to provide operators the
requisite training as part of the qualification process. The
candidate must satisfactorily complete the classroom training
courses prior to completion of the qualification card.

SCOPE: ·

The RH Waste Handling Underground Technician Qualification
Card, RH Waste Handling Techncian Qualification Card and RH
Waste Handling Engineer Qualification Card

REFERENCES:

RH Waste Handling Underground Technician Qualification Card
RH Waste Handling Technician Qualification Card
RH Waste Handling Engineer Qualification Card Waste Handling
Operations Qualification Card Guide Book

4
5

8
9

10
11
12
13
14
15

(

16
17

18

QUALIFICATION CARD DESCRIPTION (by category)

21

Equipment Knowledge Requirements
Demonstrate knowledge of the following for the various pieces of RH waste handling
equipment and systems:

22

•

19
20

23
24

•

25

•

26
27

General principle of equipment operation
Understanding of alarms, indications, and readinqs
Proper response to abnormal equipment conditions.
Precautions, administrative requirements, and technical specification
requirements
Basic safety requirements for equipment operation

28

Equipment Operation Practical Requirements

29

Demonstrate competency in conducting RH waste handling equipment and system
functional and operational inspections.

30
31
32

Demonstrate competency in standard operation of RH waste handling equipment and
systems.

(
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12.0 Closure Plan
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19

Attachment I of the HWFP contains the approved Closure Plan as required at 40 CFR 264
Subpart G. The Closure Plan describes the activities necessary to close WIPP individual units
and the facility. The approved closure plan describes several types of closure. The first type is
panel closure (i.e., partial closure), which occurs as the underground HWDUs are filled. Final
closure at the end of the Disposal Phase comprises "clean closure" of the surface storage
areas and construction of the four shaft seal systems. During final closure, or the period
immediately after normal operations cease, WIPP will cease accepting hazardous waste;
complete storage and disposal of any wastes left on site; and dispose of or decontaminate
equipment, structures, and soils. Final closure will occur when all waste disposal areas are
filled or when the WIPP achieves its capacity of 6.2 million ft3 of TRU waste.
The Closure Plan includes detailed procedures for closure, including the actions necessary to
manage and decontaminate the site; an estimate of the maximl!m amount of hazardous waste
kept on site; and a description of any other steps necessary to comply with closure standards,
such as groundwater monitoring or leachate collection and management. The plan also
includes a timetable that ensures the closure is implemented and completed in a timely manner.
At the end of waste disposal activity and closure of the HWDUs, the closed HWDUs will be
surveyed and a report submitted to NMED. Final facility closure will be completed to
demonstrate compliance.

(
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8
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15

Schedule for Panel Closure

···· The anticipated schedule for the closure of each of-the underground HWDUs known as Panels
1 through 8 is shown in Figure 1-2. This schedule assumes there will be little contamination
within the exhaust drift of the panel. The following assumptions are made in estimating the time
that closure will be initiated at each underground HWDU: waste operations are assumed to
begin in July 1998 for planning purposes; throughput for CH waste is 784 drums per week (7
pallets per day, 4 days per week, 28 drums per pallet); and the capacity of a panel is 81,000
drums; RH TRU mixed waste emplacement does not impede CH TRU mixed waste throughput.
Under these assumptions, a minimum of 104 weeks is needed to emplace the waste. Allowing
a 25 percent contingency for maintenance delays and time to transition from one room to
another, it is estimated that a panel will be filled 2.5 years after emplacement is initiated. This
means that underground HWDUs will be ready for closure according to the schedule in
Table 1-1. These dates are estimates for planning and permitting purposes. Actual dates may
vary depending on the availability of waste from the generator sites. Waste availability at
maximum throughput is not anticipated immediately as assumed here.

16

1-1 e(2)(b)

18

25

The procedures employed for waste receipt at the WIPP facility minimize the likelihood for any
waste spillage to occur outside the WHB. TRU· mixed waste is shipped to the WIPP facility in
NRG-certified shipping casks containers (e.g., TRUPACT-lls, RH 72-B. CNS10-160) that are
not opened until they are inside the WHB. Therefore, it is unlikely that soil in the Parking Area
Unit or elsewhere in the vicinity of the WHB will become contaminated with TRU mixed waste
constituents as a result of TRU mixed waste management activities. An evaluation of the soils
in the vicinity of the WHB will only be necessary if a documented event resulting in a release
has occurred outside the WHB.

26

l-1e(2)(b) Waste Handling Equipment and

27

The CH TRU and RH TRU mixed waste waste hoist conveyance and associated waste handling
equipment will be decontaminated to background or be disposed as derived waste as part of
both contingency and final facility closure. Procedures for detection and sampling will be as
described above. Equipment cleanup will be as above using chemical or nonchemical
techniques.

19

(

Decontamination Activities, Surface Container Storage Units

17

20
21
22
23
24

2a
29
30
31
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TABLE 13~3
l.

RADIOLOGICAL SURVEYS DURING RH TRU Mixed WASTE PROCESSING

Surface
Contamination
Survey

Dose Rate
Survey

3

Ste~s in TRU Mixed Waste Processing

4

Exterior of shiQRing cask on arrival at WIPP

X

X

5

During removal of outer lid closure from RH-72B shiQRing cask

X

X

6

During removal of lid closure from RH-72B shiRRing cask inner
vessel

~

After removal of ur2r2er imQact limiter on the CNS10-160B shiQQing
cask

~

~

10

After removal of the CNS 10-160B shiQQing cask from the lower

~

~

11

imQact limiter

12

During transfer of waste drums in the Hot Cell into the disgosal
canister

~

During transfer of the waste canister from the shiQRing cask to the
facility cask

~

16

Interior of shiRRing cask inside the RH Bay after unloading of waste
canister or drums

~

18

Exterior of shield glug subseguent to final canister emglacement

7
8

9

13
14

15

(

'

(
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13.0 Post-Closure Plan

(
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4
5
6

7
8

g
10

Attachment J of the HWFP includes the post-closure monitoring and maintenance plans as
required at 40 CFR §270.14(b )(13). Because WIPP is intended for the final disposal of ·
hazardous waste and to ensure that this permanent method of land disposal does not allow for
releases over a long-term period, WIPP will conduct post-closure monitoring and maintenance
activities. The post-closure period begins after flnal facility closure. Post-closure activities
include monitoring and maintenance activities to preserve the integrity of the disposal system
and to prevent or detect releases from the disposal units.
The plan for post-closure care of the facility, continuing for 30 years past final closure, includes
the following:
Routine inspection of openings in the vicinity of the panel closures (while such openings
are accessible)

11
12

13

•

Sampling of ventilation air for harmful constituents (until the shaft sealing begins)

14

•

Confirmatory VOC monitoring programs (until the shaft sealing begins)

15

Controls in place iri the post-closure period include:

16

•

17

Active controls: controlling access, performing maintenance or remediation of surface
features, and controlling or cleaning up releases

18

Monitoring controls: periodic surveillance

21

Post-closure notices, specified at 40 CFR §270.14(b)(14), are presented in Attachment J. The
required notifications are given for type, location, and quality of hazardous waste disposed in
each underground HWDU.

22

13.1. Proposed Text Changes to Attachment J1

19
20

23

24

25

(

26

27
28

ATTACHMENT J1
ACTIVE INSTITUTIONAL CONTROLS DURING POST-CLOSURE

Introduction, Background
Upon receipt of the necessary certifications and permits from the EPA and the New Mexico
Environment Department, the Permittees will begin disposal of contact-handled (CH) and
remote-handled (RH) TRU and TRU mixed waste in the WIPP. This waste emplacement and
Page 13-1
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14a.0 Information for Specific Units

(
2 3
4

5

6

7
8
9

-Attachment M of the HWFP includes an-introduction-that identifies the technic;al requirements of
20.4.1.500 NMAC (incorporating 40 CFR §§264.170 through 178), as applied to the operation
of the WHB Unit and the Parking Area Unit. Attachment M also identifies the environmental
performance standards for a miscellaneous unit (20.4.1.500 NMAC (incorporating 40 9FR 264
Subpart X)) that are applicable to the underground HWDUs in the geologic repository.
Attachment M provides the regulatory basis for the technical requirements and performance
standards and forwards the reader to Attachments M1 and M2 for detailed information on the
container storage units and geologic repository, respectively. Attachments M1 and M2 provide:

10
11
12
13

14
15
16

17

(

18

19
20
21

22
23

24
25
26

21

•
•
•

Module Ill of the HWFP authorizes the storage and management of CH TRU mixed waste
containers in the WHB and Parking Area Units. The configuration of the WIPP facility consists
of completed structures, including all buildings and systems for the operation of the facility.
Permit Attachment M1 describes the container storage units, the
CH TRU
.
. mixed waste
management facilities and operations, and compliance with the technical requirements of
20.4.1.500 NMAC (incorporating 40 CFR Part 264).
Permit Attachment M1 provides the general information and descriptions of management
practices for the handling of hazardous wastes received in containers at the WIPP. A summary
description of each U.S. Department of Transportation (DOT) Type A or equivalent container is
provided in M1. Containers approved for use at the WIPP facility are:

28

29
30
31

32
33

34

(

35

Container storage information
Description of container storage units
Container management practices and waste processing information
Container storage unit inspections
Description of the geologic repository
Repository design and process description
Reference to the waste characterization requirements
Maintenance, monitoring, and inspection requirements

•
•

Standard 55-gaUon (208 liter) drum
Standard waste box (SWB)
Ten-drum overpack (TOOP)
85-gallon (322-liter) drum overpack

Attachment M1 also provides detailed descriptions of CH TRU mixed waste containers;
container compatibility; detailed description of the WHB Unit and Parking Area Unit where CH
TRU mixed waste is managed; and the container management practices that ensure containers
are managed in a manner that does not result in spills or leaks. Inspection information for
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14a.1. Proposed Text Changes to Attachment

M

7

ATTACHMENT M

8

INFORMATION FOR SPECIFIC UNITS

9

10
11
12
13

14
15
(

The inspection of the underground HWDUs is conducted to detect malfunctions, signs
_of deterioration, operator errors, tjjsc_harg!:l~!_9r_ a_ny other factors that may have caused
or may cause a release of hazardous waste or hazardous waste constituents to the
environment or which may compromise the ability of any underground HWDU to comply
with the environmental performance standards.

'6

17

18

19
20
21

22
23

24
25
25
27
28

Introduction
Module Ill of the permit authorizes the storage and manag~ment of contact-handled (CH) and
remote-handled (RH) TRU mixed waste containers in the Waste Handling Building Container
Storage Unit (WHB Unit) and Parking Area Container Storage Units (Parking Area Unit). The
technical requirements of 20.4.1.500 NMAC (incorporating 40 CFR §§264.170 to 264.178) are
applied to the operation of the VVaste I landling Building Container Storage Unit (WHB Unit},
and the Parking Ar~a Container Storage Unit (f:>arking Area U_nit). Permit Attachment M1
describes the container storage units, the TRU mixed waste management facilities and
operations, and compliance with the technical requirements of 20.4.1.500 NMAC.
Module IV of the permit authorizes the management and disposal of CH TRU mixed and RH
TRU mixed waste containers in panels, also referred to as underground Hazardous Waste
Disposal Units (HWDUs). The Disposal Phase will consist of receiving CH TRU mixed and RH
TRU mixed waste shipping ~ containers, unloading and transporting the waste containers
to the Underground HWDUs, emplacing the waste in the Underground HWDUs, and
subsequently achieving closure of the Underground HWDUs in compliance with applicable
State and Federal regulations. As required by 20.4.1.500 NMAC (incorporating 40 CFR
§?64.601 ), the Permittees shall ensure that the environmental performance standards for a
miscellaneous unit, whi,ch are applied to the Underground HWDUs in the geologic repository,
will be met. Permit Attachment M2 describes the HWDUs, the TRU mixed waste management
facilities and operations, and compliance with the technical requirements of 20.4.1.500 NMAC.

(
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1
2

5

Remote handled (RH) TRU mixed waste containers include canisters, which are received at
WIPP loaded singly in a RH-72B shipping cask, and standard 55-gallon drums, which are
received in a CNS10-160B shipping cask.

6

RH Canister

7

12

The RH -72B canister is a steel single-shell container, which is constructed to be of high .
integrity. An example canister is depicted in Figure M1-16. The RH canister is vented and will
have a nominal internal volume of 31.43 ft 3 (0.89 m 3 ) and shall contain waste packaged in small
containers (e.g., 55-gallon drums) or waste loaded directly into the canister. Larger canisters
may be used to overpack other containers in the unlikely event that surface contamination is
discovered.

13

RH 55-Gallon Drums

14

21

Standard 55-gallon (208-liter) drums meet the requirements for U.S. Department of
Transportation (DOT) specification 7A regulations. A detailed description of a standard 55gallon drum is provided above. Up to ten 55-gallori drums containing RH TRU mixed waste are
arranged on two drum carriage units in the CNS10-160B shipping cask (up to five drums. per
drum carriage unit). The drums are transferred to an RH TRU mixed waste facility canister that
will contain no more than three 55-gallon drums. For the purposes of this attachment, the term
U.S. Nuclear Regulatory Commission (NRC)-certified shipping cask is used when referring to
the RH-728 and/or the CNS10-160B shipping cask.)

22

Facility Canister

23

The Facility Canister is a steel container used to canisterize up to three 55-gallon drums of RH
TRU mixed waste weighing approximately 1000 pounds each. It consists of a cylindrical body
with flat top and bottom end profiles and a tab lock lid. The FC is approximately 120 inches
long, and has an outside diameter (OD) of 27.5 inches.

3
4

s
9
10

11

15

(

16

17

18
19
20

24
25

26

21

2s
29
30

31

(

overpacks (TOOP), or SWBs. A summary description of each CH TRU mixed waste container
type is provided below.

32
33

M1-1c(1) Description of the Container Storage Units, Waste. Handling Building Container
Storage Unit (WHB Unit)
The Waste Handling Building (WHB) is the surface facility where TRU mixed waste handling
activities will take place (Figure M1-1). The WHB has a total area of approximately 84,000
square feet (ft2) (7,804 square meters (m 2)) of which 33,175 ft2 (3,082 m2) are designated for
the waste handling and container storage of CH TRU mixed wa~te, and 21,318 ft2 (1,981 m 2 }
are designated for handling and storage of RH TRU mixed waste, as shown in Figureg M1-1
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18

19
20
21
22

of a waste-handling evolution. A maximum of one shipping cask (73.47 ft3 (2.08 m 3 )) may be
stored in the Cask Unloading Room.
The Hot Cell is a concrete-shielded room in which drums of RH TRU mixed waste will be
transferred remotely from the CNS10-160B shipping cask,· staged in the Hot Cell, and loaded
into a canister. The loaded canister is then lowered from the Hot Cell into the Transfer Cell
shuttle car containing a shielded insert Storage 'in the Hot Cell occurs in either drums or
canisters. Drums that are stored are either on the drum carriage unit that was removed from the
CNS10-1608 cask or in a canister located in one of the canister sleeves specially designed for
holding a single canister. A maximum of 10 drums on two drum carriage units (i.e., 5 drums per
carriage) and 6 loaded canisters in sleeves (262.02 ft3 (7.42 m3 )) may be stored in the Hot Cell.
The Transfer Cell houses the Transfer Cell shuttle car, which moves the RH-728 shipping cask
or shielded insert into position for transferring the canister to the facility cask. Storage in this
area typically occurs at the end of a shift or in an off-normal event that results in the suspension
of a waste-handling evolution. A maximum of one canister (31.43 ft 3 (0.89 m3 )) may be stored in
the Transfer Cell in a shielded insert or the RH-728 cask in the Transfer Cell shuttle car.
The Facility Cask Loading Room provides for transfer of a canister to the facility cask for
subsequent transfer to the waste hoist and to the Underground Hazardous Waste Disposal Unit
(HWDU). The Faciiity Cask Loading Room also functions as ah air lock between the waste
shaft and the Transfer Cell. Storage in this area typically occurs at the end of a shift or in an offnormal event that results in the suspension of a waste-handling evolution. A maximum of one
canister (31.43 ft 3 (0.89 m3 )) may be stored in the Facility Cask in the Facility Cask Loading
Room.

25

Following is a description of major pieces of equipment that are used to manage RH TRU
mixed waste in the WHB Unit. A summary of equipment capacities, as required by 20.4.1.500
NMAC, is included in Table M1-3.

26

Sbipping Casks

27

The RH-72B shipping cask (Figure M1-20) is a cylinder designed to meet U.S. Department of
Transportation (DOT) Type B shipping container requirements. It consists of a separate inner
vessel within a stainless steel, lead-shielded outer cask protected by impact limiters at each
end, made of stainless steel skins filled with polyurethane foam. The inner vessel is made of
sfainless steel and provides an internal containment boundary and a cavity for the payload.
Neither the outer cask nor the inner vessel is vented. Payload capacity of each. RH-72B
shipping cask is 8,000 lbs (3,628 kg). The payload consists of a canister of RH TRU mixed
waste, which may contain up to 31.43 ft 3 (0.89 m3 ) of directly loaded waste or waste in smaller
containers.

23 .
24

28
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34
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Facility Cask Transfer Car

(
3

The facility cask transfer car (Figure M1-24} is a self-propelled rail car used to move the facility
cask between the Facility Cask Loading Room and the shaft station underground.

4

Hot Cell Bridge Crane

5

10

The Hot Cell overhead bridge crane, outfitted with a rotating block and the facility grapple. will
be used to lift the CNS10~160B lid and the drum carriage units from the shipping cask located
in the Cask Unloading Room, into the Hot Cell. The Hot Cell bridge crane is also used to lift the
empty disposal canisters into place within the Hot Cell, move loaded drums into the facility
canister, lower loaded canisters into the Transfer Cell, and retrieve canisters from the transfer
cell for overpacking.

11

Overhead Powered Manipulator

12

14

The overhead powered manipulator is used in the Hot Cell to lift individual drums from the drum
carriage unit and lower each drum into the facility canister and support miscellaneous Hot Cell
_operations.

15

Manipulators

16

18

There is a maximum of three sets of fixed manipulators in the Hot Cell. The manipulators collect
swipes of drums as they are being lifted from the drum carriage unit and transfer the swipes to
the shielded material transfer drawer and support Hot Cell operations.

19

Shielded Material Transfer Drawer

20

22

The shielded material transfer drawer is used to transfer swipe samples obtained by the fixed
manipulators to the. Hot Cell Gallery for radiological counting and transferringsmall equipment.
into and out of the Hot Cell.

23

Closed~Circuit Television System

24

26

The closed-circuit television system monitors Hot Cell and Transfer Cell operations. These
operations are observed from the shielded room in the Facility Cask Loading Room and Hot
CellGallery. ·

27

Transfer Cell Shuttle Car

28

The Transfer Cell shuttle car positions the loaded RH-72B cask and shielded insert within the
transfer cell.
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M1-1d Container Management Practices
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The typical processing rate for CH TRU mixed waste is 14 TRUPACT-lls per day, or seven
pallet loads, and the maximum is 28 per day. Two shifts per day are planned, four days per
week. The fifth day is for equipment maintenance with weekends available for more extensive
maintenance, when necessary. The typical processing rate for RH TRU mixed waste 'is receipt
of 2 to 3 shipping casks per day and disposal of 2 to 4 canisters per day. The RH-72B shipping
cask holds a single canister of waste and the CNS10-160B cask holds up to ten 55-gallon
drums. The disposed canister may contain a single canister of RH TRU mixed waste or up to 3
standard 55-gallon drums of RH TRU mixed waste.
The Safety Analysis Report (DOE 1997b) for packaging requires the lids of TRU mixed waste
containers to be vented through high efficiency particulate air (HEPA)..:grade filters to preclude
container pressurization caused by gas generation and to prevent particulate material from
escaping. Filtered vents used in CH TRU mixed waste cont,ainers (55-gal (208-L) drums, 85-gal
(321 L) drums, 100-gal (379-L) drums, TDOPs, and SWBs) have an orifice approximately
0.375-in. (9.53-millimeters) in diameter through which internally generated gas may pass. The
filter media can be any material (e.g., composite carbon, sintered metal). The RH72-B waste
payload container and any sealed containers (greater than 4 liters in size) overpacked in the
payload container shall be either vented or filtered to meet the specifications in Appendix 1.3.5,
the RH-TRU mixed'72-B Cask Safety Analysis Report (Rev. 3, August 2001). Payload
containers in the CNS10-160B must also be either vented or filtered to meet approved
site-specific TRAMPAC requirements.

22
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Using the remotely operated, fixed 6.25 ton-grapple hoist ih the Facility Cask Loading 'Room,
the inner vessel lid is lifted clear of the RH-72B shipping cask, and the robotic manipulator
takes swipe samples· and places them in a swipe delivery system for counting outside the
Transfer Cell. If found to be contaminated above acceptable levels, a determination is made
whether to return the canister and cask to the originating site or to overpack the canister. If no
contamination is found, the Transfer Cell shuttle car moves a short distance, and the inner
vessel lid is lowered onto a stand on the Transfer Cell shuttle car. The canister is transferred to
the facility cask as described below.

13

CNS10-160B Shipping Cask Unloading

14

After the lid bolts are removed, the CNS10-160B shipping cask is moved using the cask
transfer car from the RH Bay into the Cask Unloading Room and centered beneath the Hot Cell
shield plug port. The Cask Unloading Room shield door is closed, and the inner and outer Hot
Cell shield plugs are removed and set aside on the floor of the Hot Cell using the remotely
operated Hot Cell oridge crane. The Hot Cell bridge crane is then lowered through the Hot Cell
port and is connected to the CNS10-160B cask lid rigging or lifting device. The Hot Cell bridge
crane lifts the 10-160B cask lid through the Hot Cell port and sets the lid aside on the Hot Cell
floor.

5
6
7
8
9
10
11

15
16
17

(

containment vessel are loosened by a robotic manipulator. The Transfer Cell shuttle car is then
aligned directly under the Transfer Cell shield valve in preparation for removing the inner vessel
lid and transferring the canister to the facility cask. Operations in the Transfer Cell are
monitored by closed-circuit video cameras.

18
19

20
21

22
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26
27
28
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31
32
33
34
35
36

=

Operations in the Hot Cell are monitored by closed-circuit video cameras. The drum carriage
unit lifting fixture (hereafter referred to as lifting fixture) is attached to the. Hot Cell bridge crane
and lowered through the Hot Cell port. The lifting fixture is connected to the upper drum
carriage unit contained in the CNS10-160B cask. The Hot Cell bridge crane: •lifts the. upper drum
carriage unit from the CNS 10-160B cask through the port into the Hot Cell and sets. it near the
Hot Cell inspection station. The Hot Cell bridge crane again lowers the lifting fixture through the
Hot Cell port and connects to the lower drum carriage unit. The Hot Cell bridge crane lifts the
lower drum carriage unit from the CNS10-160B cask through the port into the Hot Cell and sets
it near the upper drum carriage unit.
The Hot Cell bridge crane lifts the CNS10-160B cask lid from the Hot Cell floor. lowers it
through the Hot Cell port and onto the top of the CNS 10-160B cask .. The inner and outer Hot
Cell shield plugs are replaced. The Cask Unloading Room shield door is opened, and the
CNS10-160B cask is moved into the RH Bay using the cask transfer car. The CNS10-160B
cask is inspected and surveyed, the lid and impact limiter are reinstalled on the CNS10-160B
cask, and it is prepared for transportation off site.

(
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For canisters received at the WIPP from the generator site in a RH-72B shipping cask', the
identification number is verified using cameras, which also provide images of the canister
surfaces during the lifting operation. Identification numbers are verified against the WWIS. If
there are any discrepancies, the canister is returned to the RH-72B shipping cask, returned to
the RH Bay or Parking Area Unit for storage, and the generator is contacted for resolution.
Discrepancies that are not resolved within 15 days will be reported to the NMED as required by
20.4.1.500 NMAC (incorporating 40 CFR §264. 72). As the canister is being lifted from the RH72B shipping cask into the facility cask, additional swipe samples may be taken. If the canister.
surface contamination levels exceed acceptable levels, a determination is made whether to
return the canister to the originating site or to overpack the c.anister (Permit Attachment F).

15

Transfer of the Canister to the Underground

16

26

When the canister is fully within the facility cask, the lower shield valve is closed. The 6.25-ton
grapple hoist detaches from the canister and is raised until the 6.25-ton grapple hoist clears the
facility cask, at which time the upper shield valve is closed. The 6.25-ton grapple hoist and
shield bell are then raised clear of the facility cask, and the telescoping port shield is retracted.
The facility cask rotating device rotates the facility cask until it is in the horizontal position on the
facility cask transfer car. The shield doors on the Facility Cask Loading Room are opened and
the facility cask transfer car moves onto the waste hoist conveyance and is lowered to the
waste shaft station underground. At the waste shaft station underground, the facility cask
transfer car moves the facility cask from the waste hoist conveyance. A forklift is used to
remove the facility cask from the facility cask transfer car and to transport the facility cask to the
Underground HWDU.

21

Returning the. Empty Shipping Cask

28

The empty RH-72B shipping cask or shielded insert is returned to the RH Bay by reversing the
process. In the RH Bay, swipe samples are collected from inside the empty shipping cask or
shielded insert. If necessary, the inside of the shipping cask or shielded insert is
decontaminated. The RH-72B shipping cask lid is replaced, and the shipping cask is placed
back on the trailer using the RH Bay bridge crane. The impact limiters are replaced, and the
trailer and the RH-72B shipping cask are moved out of the RH Bay. The shielded insert is
stored in the RH Bay until needed.

5
6
7

8
9
10
11
12
13

17

(

through the open shield valve into the vertically oriented facility cask located on the facility cask
transfer car in the Facility Cask Loading __l=3o?m a~?_V~ .. During this cask-to-cask transfer, the
telescoping port shield is in contact with the underside of the facility cask to ensure shielding
continuity, as does the shield bell located above the facility cask.
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30
31
32
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34
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M1-1 e(1) WHB Unit

(
2
3
4

5
6
7
8
9

10

CH TRU Mixed Waste

11

This visual inspection of CH TRU mixed waste containers shall not include the center drums of
?-packs and waste containers positioned such that visual ~bseryation is precluded due to the
arrangement of waste assemblies on the facility pallets. If waste handling operations should
stop for any reason with containers located in the TRUDOCK Storage Area in the Contact
Handled Package, primary waste container inspections will not be accomplished until the
containers of waste are removed from the Contact Handled Package. If the lid to the Contact
Handled Package inner container vessel is removed, radiological checks (swipes of Contact
Handled Package inner surfaces) will be used to determine if there is contamination within the
Contact Handled Package. Such contamination could indicate a waste container leak or spill.
Using radiological surveys, a detected spill or leak of a radioactive contamination from a waste
container will also be assumed to be a hazardous waste spill or release.

12
13
14

15
16
17

(

18
19
20
21

25

Inspections of the Shielded Storage Area designated for holding waste while manifest
discrepancies are resolved, are performed prior to use and weekly thereafter, so long as waste
containers reside in the Shielded Storage Area. Waste containers residing within a Contact
Handled Package are not inspected, as described in the first bullet in Section M1-1e(2).

26

RH TRU Mixed Waste

21

33

Loaded RH-72B and CNS10-160B shipping casks will be inspected when present in the. RH
Bay. Physical or closed-circuit camera inspections of the RH Complex are conducted as
described in Table D-1a. Canisters loaded in an RH-72B shipping cask are inspected in the
Transfer Cell during transfer from the shipping cask to the facility cask. Waste containers
received in 10-160B shipping casks or shielded insert are inspected in the Hot Cell during
transfer from the shipping cask to the facility canister by camera and/or visual inspection
(through shield windows).

34

M1-1e(2) Parking Area Unit

35

Inspections will be conducted in the Parking Area Unit at a frequency not less than once

22
23
24

28

29
30
31
32

(

The waste containers in storage will be visually inspected visually or by closed-circuit camera
prior to each movement and, at a minimum, weekly when waste is present, to ensure that the
waste containers are in good condition and that there are ho signs that a release has occurred.
Waste containers will be visually inspected for physical damage (severe rusting, apparent
structural defects, signs of pressurization, etc.) and leakage. If a primary waste container is not
in good condition, the Permittees will overpack the container, repair/patch the container in
accordance with 49 CFR §173 and §178 (e.g., 49 CFR §173.28), or return the container to the
generator.
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24
25
26
27
28
29
30

During normal operations, the floor of the storage areas within the WHB Unit shall be visually
inspected visually or by closed-circuit camera on a weekly basis to verify that it is in good
condition and free of cracks and gaps. Closed circuit cameras may be used when RH TRU
mixed waste is present on the floor of the RH Complex. Floor areas of the WHB Unit in use
during off-normal events will be inspected prior to use and weekly thereafter. All CH TRU mixed
waste containers located in the permitted storage areas shall be elevated at least 6 in. (15 cm)
from the surface of the floor. TRU mixed waste containers that have been removed from NRGcertified shipping casks containers shall be stored at a designated storage area inside the WHB
Unit so as to preclude exposure to the elements.
Secondary containment at storage locations inside the RH Bay and Cask Unloading Room is
provided by the shipping cask. Secondary containment at storage locations inside the Transfer
Cell is provided by the RH-72B shipping cask or shielded insert. Secondary containment at
storage locations in the Facility Cask Loading Room is provided by the facility cask. In the Hot
Cell, waste containers are stored in either the drum carriage unit or in canister sleeves. The
Lower Hot Cell provides secondary containment as described in section M1-f(2). In addition,
the RH Bay, Hot Cell, and Transfer Cell contain 220-gallon (833-liter). 11 ,400-gallon (43, 152liter),and 220-gallon (833-liter} sumps, respectively, to collect any liquids.
M1-1f(1) Secondary Containment Requirements for the WHB Unit
:The maximum volume of TRU mixed waste that will be stored in the Hot Cell is 1O RH Drums. @
55 gallons (210 liters) per drum= 550 gallons (2100 liters} of waste in drums. Additionally, 6
RH canisters@ 235 gal'lons (891 liters) per canister= 1,410 gallons (5,346 liters) of waste in
canisters for a combined total 1,960 gallons (7,419 liters) .. And 1,960 gallons (7,419 liters) of
waste x ten percent of total volume = 196 gallons (7 41.9 liters) of waste. One tenth of 196
gallons = 19.6 gallons. Secondary containment for liquids will need to have a capacity 19.6
gallons (74.19 liters).

34

The maximum volume of TRU mixed waste that will be stored in the Transfer Cell is one
canister@ 235 gallons (890 liters) per canister x ten percent of total volume= 23.5 gallons
(8.90 liters) of waste. 23.5 gallons (8.90 liters) is less than the volume of the single container of
235 gallons (890 liters) therefore, the larger volume is used for determining the secondary

35

containment requirements_. 235 gallons (890 liters) of waste x one percent liquids = 2.35

36

gallons (8.9 liters) of liquid needed for secondary containment.

31
32
33

(

protection of structural steel and concrete. During the Disposal Phase, should the floors need to
be re-coated, any floor coating used in the WHB Unit TRU mixed waste handling areas will be
compatible with the TRU mixed waste co-nstituents-and will have chemical resistance at least
equivalent to the Carboline® products. Figure M1-14 is a plan view of the WHB, showing areas
where €-H TRU mixed waste handling activities discussed in this section occur.
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M1-1i Control of Run-On
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The WHB Unit is located indoors which prevents run-on from a precipitation event. In addition,
the CH waste mixed containers are stored on facility pallets or standard drum pallets, which
elevate the CH TRU mixed waste containers at least 6 in. (15 cm) off the floor, or in TRUPACTII shipping casks containers, so that any firewater released in the building will not pool'around
containers. Within the RH Bay, Cask Unloading Room, Transfer Cell, and Facility Cask Loading
Room, waste containers are stored in shipping casks or shielded inserts and protected from any
potential run-on. Any firewater released in the building will not pool around the waste
containers as they are stored in shipping casks, or shielded inserts. Within the Hot Cell, there is
no source of water during operations. However, control of run-on is provided by the Lower Hot
Cell, which lies below a sloped floor surrounded by a grating and canister sleeves in the Hot
Cell above.
In the Parking cetArea Unit, the containers of TRU mixed waste_ are always in TRUPACT@II
NRG-certified shipping casks containers which protect them from precipitation and run on.
Therefore, the WIPP container storage units will comply with the requirements of 20.4.1.500
NMAC (incorporating 40 CFR §264.175(b)(4)).

(

(
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Figure M1-13
Example of a Remote-Handled TRU Waste Canister
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Figure M1-17a
RH Bay, Cask Unloading Room, Hot Cell,- facility Cask Loading Room
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RH TRU W;a1,1te Drum am::J
Container Storage _Looalioris
Hot Cell e'Jevauon: approximately 22 feet
above RH Bay floor elevation
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Figure M1-17b
Hot-Cell Storage Area
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TRANSFER CELL
STORAGE AREA

/

NOTE: TRANSFER CELLAPPROXIMATELY 14 FEET BELOW RH BAY FLOOR ELEVATION

Figure M1-17c
Transfer Cell Storage Area
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Figure M1-18
RH-72B Shipping Cask on Trailer
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Figure M1-19
10-160B Shipping Cask on Trailer
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Figure M1-20
RH-72B Shipping Cask for RH Transuranic Waste (Schematic)

PERMIT ADDENDUM M1
Page M1-26 of 34

I

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU Mixed Waste
May 5, 2003

(

Impact Limiter

(

Impact Limiter

Thermal Shield
Inner Carbon
Steel Shield

,Quter Carbon
Steel ShjeJd

Figure M1-21
10-1608 Shipping Cask for RH Transuranic Waste (Schematic)

(

PERMIT ADDENDUM M1
Page M1-27 of 34
Page 14a-35

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU Mixed Waste
May 5, 2003

(

,
I

I

ROAD

CASK\J

I

SUPPORT
SADDLE

I

I
A-FRAME SUPPORT

(

POSITIONING
FIXTURE FOR
CASK TRUNNIONS
CABLE
REEL'
FOLLOWER
WHEELS

DIRECT DRIVE
WHEELS
RAIL

Figure M1-22
Example of a Cask Transfer Car (Side View)
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Figure M1-23
RH Transuranic Waste Facility Cask
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Figure M1-24
Facility Cask Transfer Car (Side View)
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RH-728 CASK
RECEIVED AT GATE;
SHIPMENT VERIFIED

*lf--mdiol0gical surveys-ornwipes reveal cask contamination, the cask will be
decontaminated.

SECURITY AND
RADIOLOGICAL
CHECKS PERFORMED•

"If radiological surveys or swipes reveal waste canister contamination, a determination will
be made whether lo return the canister to the originating site or to overpack the canister.

CASK ENTERS
RH BAY ON TRAILER

BORE HOLE PLUG
INSTALLED,
EMPLACEMENT
COMPLETE

IMPACT LIMITERS
REMOVED: RAD
SURVEYS
PERFORMED'

CANISTER
EMPLACED IN
BORE HOLE

CASK MOVED TO CASK
TRANSFER CAR

FACILITY
CASK

OUTER LID UNBOLTED
AND REMOVED
FACILITY CASK
TRANSFERRED
TO HORIZONTAL
EMPLACEMENT
AND RETRIEVAL
EQUIPMENT

CASK TRANSFERRED
TO CASK UNLOADING
ROOM

CASI< LOWERED INTO
TRANSFER CELL

(

FACILITY CASK
TRANSFERRED TO
UNDERGROUND

DETENSION CASK
INNER LID

FACILITY CASK
LOADED ONTO
WASTE HOIST
CONVEYANCE

CANISTER MOVED
UNDER FACILITY CASK
J.OADING ROOM PORT

RADIOLOGICAL SWIPES
COLLECTED"' &
EVALUATED

CANISTER
TRANSFERRED TO
FACILITY CASK

NO

NO

CANISTER
STORED IN
SHIPPING
CASK

EMPTY
SHIPPING
CASK

GENERATOR
CONTACTED
FOR
RESOLUTION

YES
MANAGEMENT
DECISION TO RETURN
TO GENERATOR SITE
OR OVERPACK

Figure M1-25
Surface and Underground RH Transuranic Waste
Process Flow Diagram for the RH-728 Shipping Cask
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10-160B CASK
RECEIVED AT
GATE; SHIPMENT
VERIFIED

SECURITY AND
RADIOLOGICAL
CHECKS
PERFORMED•

TOP IMPACT
LIMITER
REMOVED; RAD
SURVEYS
PERFORMED'

BORE HOLE PLUG
INSTALLED,
EMPLACEMENT
COMPLETE

CASI< MOVED
TO CASK
TRANSFER CAR

CANISTER
EMPLACED IN
BORE HOLE

FACILITY
CASK

FACILITY CASK
TRANSFERRED
.TO· HORIZONTAL
.EMPLACEMENT
CASK
TRANSFERRED
TO CASK
UNLOADING
ROOM

AND RETRIEVAL
EQUIPMENT

FACILITY CASK
TRANSFERRED TO
UNDERGROUND

(

\

FACILITY CASK
LOADED ONTO
WASTE HOIST
CONVEYANCE

DRUM
CARRIAGE(S)
LIFTED INTO
HOT CELL

FACILITY
CANISTER
LOWERED INTO
TRANSFER CELL

RADIOLOGICAL
SWIPES
COLLECTED ..

-YES-

TRANSFER
SHUTTLE CAR
MOVED UNDER
FACILITY CASK
LOADING ROOM
PORT

CANISTER
TRANSFERRED TO
FACILITY CASK

EMPTY
SHIPPINGCASK

DRUMS LOADED
IN FACILITY
CANISTER

CASK
PREPARED FOR
SHIPMENT/
REUSE

*If radiological surveys or swipes reveal cask contamination,
the cask will be decontaminated.

GENERATOR
CONTACTED FOR
RESOLUTION

RAD SURVEY
PERFORMED•

**If radiological surveys. or swipes reveal waste canister
contamination, a determination will be made whether to return
the canister to the originating site orto overpack the canister.

Figure M1-26
Surface and Underground RH Transuranic Waste
Process Flow Diagram for the 10-160B Shipping Cask
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WASTE HOIST

RH BAY
TO
HOT CELL

SHIPPING CASK

WASTE SHAFT CONVEYANCE

t

WORI< STAND
$HIPPING CASK

CASK PREP

NOTE 2

CASK TRANSFER
CAR

AREA

TRANSFER
CELL

NOTE 3

CAl.4ERA

lP

CASK RECEIVING AREA

NOTES

SHumE CAR

WASTE CAGE
RtTURN TRIP
NOTE 6

NO'fE 7

NOll: 8
NOTE 9
NOll: 10

1, REMOVE IMPACT LIMITERS BEFORE LIFTING CASK fROM TRANSPORTER WITH
25 TON CRANE,

2. CASK TRANSPORTED TO THE WORK STAND ON CASK TRANSFER CAR,
3, RAD SURVEYS CONDUCTED AND OUTER LID REMOVED
4, SHIELD DOOR IS NOT CLOSED FOR LOADING 728 CASK WITH
CANISTER INTO THE TRANSFER CELL.
5. CASK UNLOADING ROOM FLOOR SHIELD VALVE IS CLOSED WHEN 72B CASK
WITH CANISTER IS IN TRANSFER CELL,
6, 728 CASK WITH CANISTER IS LOWERED INTO THE TRANSFER CELL SHUTTLE
NOTE 11

CAR,
7, CASK INNER LID DETENSIONED ROBOTICALLY.
B. CASK INNER LID REMOVED WITH THE FACILITY GRAPPLE AND CHECKED FOR
CONTAMINATION ROBOTICALLY PRIOR TO REMOVING CANISTER.
9, SWIPES TAKEN ROBOTICALLY AND CHECKED FOR CONTAMINATION AS
CANISTER IS RAISED INTO FACILITY CASK.
10, WASTE CANISTER LIFTED USING FACILITY GRAPPLE INTO FACILITY CASK,
11. WASTE 1$ LOWERED TO THE UNDERGROUND FOR DISPOSAL.
12, FORKLIFT (41-TON) IS USED TO TRANSFER THE FACILITY CASK TO THE
DISPOSAL ROOM.

A
I
I

I
I

14, A SHIELD PLUG IS THEN EMPLACED OVER THE BOREHOLE TO MINIMIZE
RADIATION EXPOSURE FROM THE EMPLACED CANISTER.

I

HORIZONTAL EMPLACEMENT
RETRIEVAi. EQUIPMENT (HERE}
NOll: 13
NOTE 14

I
FORKUFT W/ATIACHMtNT

~--ffi_-N_RL_--_•C_K_..Ja,~~~,....-----------==:'....J::>:N=OTE:=!.J1~2-------=:,~~~m,F7

CANISTER EMPLACEMENT AREA

13. THE HERE IS USED TO PUSH THE CANISTER OUT OF THE FACILITY CASK
INTO THE DISPOSAL BOREHOLE,

~

FACILITY CASK TRANSFER AREA

(DISPOSAL ROOM)

WASTE SHAFT

Figure M1-27
Schematic of the RH Transuranic Waste Process for the RH-72B Shipping Cask
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I

I

WASTE HOIST

I
I
I

+

~

DRUM LOADING

,?1
11NOTE6

11 NOTE 7
11

WORK STAND

CANISTERIZE
DRUMS
AT INSPECTION
STATION
CANISTER GUIDE

CAMERA

~

NOTES
1, REMOVE TOP IMPACT LIMITER BEFORE LIFTING CASK FROM TRANSPORTER, LOWER
IMPACT LIMITER REMAJNS ON TRANSPORTER.

SHUTTLE CAR

WASTE CAGE
RETURN TRIP
NOTE 9

2, RAD SURVEYS ARE PERFORMED ON THE END or THE CASK FROM WHICH IMPACT
LIMITER IS REMOVED.

NOTE 10
3, CASK IS MOVED USING CASK TRANSFER CAR,
4, SHIELD VALVE AND DOOR ARE CLOSED WHEN OFF-LOADING DRUMS FROM THE
10-160B CASK, CASK LID IS LIFTED INTO HOT CELL AND STORED FOR DRUM
UNLOADING,
5, DRUMS ARE HELD IN A CARRIAGE UNIT WHICH IS LIFTED FROM THE CASK USING THE
HOT CELL CRANE.
6, DRUM 1,0. NUMBERS ARE VERIFIED, AND RADIOLOGICAL SWIPES ARE COLLECTED;
WASTE IS MOVED TO CANISTER USING HOT CELL CRANE.
7, WASTE CANISTER IS LIFTED USING HOT CELL GRAPPLE.
8, CAMERAS MOUNTED ON CRANE AND POWERED MANIPULATOR
9. CANISTER LOADED INTO SHIELDED INSERT OR CASK IN SHUTTLE CAR USING HOT
CELL CRANE AND GRAPPLE.
10. WASTE CANISTER LIFTED FROM SHIELOEO INSERT OR CASK TO FACILITY CASK
USING THE FACILITY GRAPPLE.
11, FACILITY CASK IS LOWERED TO UNDERGROUND ON WASTE HOIST,
12, FORKLIFT (41-TON) TRANSPORTS FACILITY CASK TO DISPOSAL ROOM.
13. THE HERE 15 USED TO PUSH THE CANISTER OUT or THE FACILITY CASK INTO
THE DISPOSAL BOREHOLE.
14, A SHIELD PLUG IS EMPLACED INTO THE BOREHOLE TO LIMIT RADIATION
EXPOSURE FROM THE EMPLACED CANISTER,

HORIZONTAL EMPLACEMENT
ETRIEVAL EQUIPMENT (HERE)
NOTE 13
NOTE 14

~

FORKLIFT W/ATTACHMENT
41-TON CAPACITY

c:::::: ,._
R.H. WASTE HANDLING
MECHANICAL FLOW DIAGRAM
(1O-16OB ROAD CASK)

NOTE 12

CANISTER EMPLACEMENT AREA
(DISPOSAL ROOM)

FACILITY CASK TRANSFER AREA

WASTE SHAFT

Figure M1-28
Schematic of the RH Transuranic Waste Process for the 10-160B Shipping Cask
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14b.0 Requested Change to Attachment M2

(
2

3
4
5
6

Attachment M2 of the HWFP discusses the -geologfc- repository design and the process for
receiving and storing the waste. This includes construction.and CH TRU mixed waste handling
equipment and the underground HWDUs. Minor changes are necessary to Attachment M2 to
accommodate RH TRU mixed waste. These changes are provided in the redline/strikeout
version of the attachment, which follows in 14.3.1.
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The Facility Cask Transfer Car

6

The facility cask transfer car is a self-propelled rail car (Figure M2-14) that operates between
the Facility Cask Loading Room and the geologic repository. After the facility cask is loaded.
the facility cask transfer car moves onto the waste hoist conveyance and is then transported
underground. At the underground waste station,'the facility cask transfer car proceeds away
from the waste hoist conveyance to provide forklift access to the facility cask.

7

Horizontal Emplacement and Retrieval Equipment

8

10

The horizontal emplacement and retrieval equipment (HERE) (Figure M2-15) emplaces
canisters into a borehole in a room wall of an Underground HWDU. Once the canisters have
been emplaced. the HERE then fills the borehole opening with a shield plug.

11

M2-2a(3) Subsurface Structures Underground Ventilation System Description

2
3

4
5

9

12

24

At any given time during waste emplacement activities, there will be a significant level of activity
in three rooms one room that will be receiving Cl I ·waste containers. One room will be receiving
CH TRU mixed waste containers while the next room will be receiving RH TRU mixed waste. At
the same time. RH TRU mixed waste emplacement boreholes will be drilled in the third room.
The remaining rooms in a panel will either be completely filled with waste; be idle, awaiting
waste handling operations; or being prepared for waste receipt. A minimum of 35,000 ft3 (990
m 3 ) per minute will be maintained in each active room when workers are· present in the room,
This quantity of air is required to support the numbers and types of diesel equipment that are
expected to be in operation in the area, to support the underground personnel working in that
area, and to exceed a minimum air velocity of 60 ft (18 m) per minute as specified in the WIPP
Ventilation Plan. The remainder of the air is needed in order to account for air leakage through
inactive rooms.

25

M2-2b Geologic Repository Process Description

26

A forklift in the HWDU near the waste stack will be used to removed the waste containers from
the facility pallets and to place them in the waste stack using a push-pull attachment. The CH
TRU mixed waste will be emplaced room by room in Panels 1 through 3.

13

14
(

15

\

16
17
18
19

20
21
22
23

27
28

29
30

31

(

32

33

Once a waste panel is mined and any initial ground control established, flow regulators will be
constructed to assure adequate control over ventilation during waste emplacement activities.
The first room to be filled with waste will be Room 7, which is the one that is farthest from the
main access ways. A ventilation control point will be established for Room 7 just outside the
exhaust side of Room 6. This ventilation control point will consist of a bulkhead with a

Effective November 25, 2002
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M2-2b Geologic Repository Process Description
2

The following assumptions are made in estimating the time to fill each HWMU:
•

RH TRU mixed waste emplacement does not impede CH TRU mixed waste throughput

(

(
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Facility Cask Transfer Car (Side View)

(

PERMIT ADDENDUM M2
Page M2-11 of 16

Page 14b-11

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU Mixed Waste
May 5, 2003

(

I
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I

\

Figure M2-16
RH TRU Mixed Waste Facility Cask Unloading from Waste Hoist
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15.0 Confirmatory Volatile Organic Compound Monitoring Plan

(

s

Attachment N of the HWFP provides the plan to monitor voes released from the waste panels.
The data will be used to confirm that the average concentration of VOCs in the air emissions
from the underground HWDUs do not exceed the concentrations of concern. This requirement
is imposed in order to comply with 20.4.1.500 NMAC (incorporating 40 CFR §264.602}.

6

15.1. Proposed Text Changes to Attachment N

2
3
4

7

a
9

16

17

N-1 b Objectives of the Confirmatory Volatile Organic Compound Monitoring Plan

1s

The CH and RH TRU mixed waste disposed in the WIPP Underground HWDUs contain voes
which could be released from open and closed panels located at WIPP during the disposal
phase of the project. This plan describes how voes released from waste panels will be
monitored to confirm that the annual average concentration of VOCs in the air emissions from
the Underground HWDUs do not exceed the VOC concentrations of concern (CoC) listed in
Table N-2.

11
12
13

14

\.

N-1 a Background
The Underground HWDUs are located 2,150 feet (ft) (655 meters (m)) below ground surface, in
the WIPP underground. As defined for this Permit, an Underground HWDU is a single
excavated panel consisting of seven rooms and two access drifts designated for disposal of
contact-handled (CH) and remote-handled (RH) transuranic (TRU) mixed waste. Each room is
approximately 300 ft (91 m) long, 33 ft (10 m) wide, and 13 ft (4 m) high. Access drifts connect
the rooms and have the same cross section. The Permittees shall dispose of TRU mixed waste
in three Underground HWDUs designated as Panel .1, Panel 2 and Panel 3.

10

I

ATTACHMENT N
CONFIRMATORY VOLATILE ORGANIC COMPOUND MONITORING PLAN
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19
20
21

22
23

Page 15-1

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU Mixed Waste
May 5, 2003

(

16.0 Revised Hazardous Waste Permit Application, Part A (Attachment 0)
2
3

4

5
6

7

a
g
10

The general information provided in the Part A includes the name and EPA ID number, mailing
address, facility contact, exact location, and descriptions of the products/services provided by
the facility. Other information includes the name, address, and telephone number of both the
owner and the operators and the ownership status (federal/private); a list of other permits or
construction approvals; a scale drawing of the facility; a topographic map extending one mile
beyond the property boundaries; and photographs of the facility.

16

Part A must indicate if the facility is located on Indian land, or if the current application is the
original or a revised application, and then provides an overyiew of the hazardous waste
management activities that require regulation. Part A must identify the hazardous waste(s) that
are to be managed at the facility and must specify the operating process of each unit that will
manage hazardous waste along with the volume of waste to be managed. In addition, Part A
provides an estimate of the amount of hazardous waste to be stored annually.

17

.
.
16.1 Proposed Text Changes to Part A (Attachment 0)

11
12
13

14

15

(

Part A of the permit application is submitted on a designated form, Form 8700-23. The basic
Part A information requirements are identified at 40 CFR §270.13. The Part A provides an
overview of those regulated HWMUs and activities which require a RCRA permit.

18

ATTACHMENT 0

19

REVISED HAZARDOUS WASTE PERMIT APPLICATION PART A
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ATTACHMENT 0

(
2

REVISED HAZARDOUS WASTE PERMIT APPLICATION PART A

3

TABLE OF CONTENTS

4

Part A - Hazardous Waste Permit Application

5

RCRA Part A Application Certification

6

Appendix 01 (Other Environmental Permits)

7

Appendix 02 (Maps)
02-1
General Location of the WIPP Facility
02-2
Planimetric Map-WIPP Facility Boundaries
O2-2a Legend to Figure 02-2
02-3
Topographic Map Designating WIPP Property Boundaries and Underground
Facilities

8
9
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11
12
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Appendix 03 (Facilities)
03-1
Spatial View of the WIPP Facility
03~2
Repository Horizon
03-3
Waste Handling Building-Container Storage Unit
03-4
Parking Area-Container Storage Unit
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Appendix 04 (Photographs)
04-1
Aerial Photograph of the Waste Isolation Pilot Plant
04-2
Underground - Panel One - Waste Disposal Room
04-3
Aerial Photograph of the Waste Handling Building
04-4
TRUDOCKs in CH Bay of the Waste Handling Building
04-5
NE Corner of CH Bay of the Waste Handling Building
04-6
Westward View of CH Bay of the Waste Handling Building
04-7
Waste Hoist Conveyance - Loading Facility Pallet with CH Waste, Waste
Handling Building
04-8
RH Bay
04-9
Cask Unloading Room and Bridge Crane
04-10 Hot Cell
04-11 Transfer Cell
04-12 Facility Cask Loading Room and Facility Cask Rotating Device
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NOTE: The "Part A I lazardqus Waste Permit Application" is the document submitted by the Permittees.
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FJ1e,ase print or type with ELITE type (12 oh.eraG{er:s per inch) in the unshaded area:s only

---.....

,"n<r,>Aµprcw.'<t,

"'""'.....~.......

or.rn lr.'ot. :1cNrrM/Jt.!.t £-1pirm, rn,il'Mll?
GM Nc.i Jtl,;i9,Ef',4.0l'

(

t certify under penalty of Jma th.rJt this docume,tt and all altsll\hmants werlii preptrred under my diret:Ho.n o:r supervision
In .tu::ttt'Jrdatu,e wlih .e sySctem des;lgmuJ h> itScJJUt'tl) thti'l qualified per110.nflel properly gather and ,evaluate tlie i11.farm1ttftm
swbmJl'ted•.8as1u:J on my inquiry ohhe person o.rpfi:r8om; who numa:ge the syt;tMn, t>r tho,se persomt t1Jrectty res,ponsible
for gathering the intormatit:m1 .rhe Jn!otmatfon t;ubmitted J.s, to the best o.f my knt>wledge and belief, true, accurate, and
compkte. I am aw.are th;llt the.re t1re stgnJlh:::;;nt pens.lfJe,s fo:r.submiltlng f.t1.Jse information, lnclmJJng the ptuslblJJJy o/Ntt.e
.El.nd imprls,mment ft'Jr knowing vloit1tiam;.

(

Ol•fflllfS!~fl;!l!!.Jl'.1!!

Original Signature on File
1Ni!ltrf1a am:l o:mctal Tille ffvpa or l,ll1nl)

Ines R.Triay, Manager, DOE/Carlsbad Area Field Office

o~arorSl,Wlalwru

original Signature on File

t.ame Billd orncff.ll ·rme fl)J:.!t or j:(1nt)

Ines R.Tria

Mana er DOE/Carlsbad AFea-Field Office

Op>".lf'i'ilof'Bl'iJ.11llltMe

·

Original Signature on File

Section XVIII Operator Signature - *See attached "RCRA Part A Application Certification"

Date of submittal of clarifying information as requested by NMED, May 28, 1996
Additional data were submitted on July 9, 1991; November 12, 1992; January 29, 1993; March 2, 1995; May 26,
1995; April 12, 1996; May 29, 1996; April 21, 1999; May 10, 1999; February 2, 2001; and March 7, 2001;
May 2, 2001 (The March 7, 2001 and May 2, 2001 modification requests have not been approved by NMED at
the time of this Submittal).
Part A originally signed on January 18, 1991, and submitted on January 22, 1991.

EPA Form 8100-23 (Rev, 1Ml9)
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Class 3 Permit Modification Request for RH TRU Mixed Waste
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(

NM4890139088
PROCESS-CODES AND DESIGN CAPACITIES (continued)

2

XII.

3

The Waste Isolation Pilot Plant (WIPP) geologic repository is defined as a "miscellaneous unit"
under 20.4.1.100 NMAC (incorporating 40 CFR §260.10,1. "Miscellaneous unit" means a
hazardous waste management unit where hazardous waste is treated, stored, or disposed of
and that is not a container, tank, surface impoundment, waste pile, land treatment unit, landfill,
incinerator, containment building, boiler, industrial furnace, or underground injection well with
appropriate technical standards under 40 CFR Part 146, corrective action management unit, or
unit eligible for research, development, and demonstration permit under 40 CFR §270.65. The
WIPP is a geologic repository designed for the disposal of defense-generated transuranic
(TRU) waste. Some of the TRU wastes disposed of at the WIPP contain hazardous wastes as
co-contaminants. More than half the waste. to be disposed of at .the WIPP also meets the
definition of debris waste. The debris categories include manufactured goods, biological
mat~rials, and naturally occurring geological materials. Appro.ximately 120,000 cubic meters
(m 3 ) of the 175,600 m3 of WIPP wastes is categorized as debris waste. The geologic repository
has been divided into ten discrete hazardous waste disposal units (HWDU) which are being
permitted under 40 CFR Part 264, Subpart X.

4
5
6
7
8

9

10
11
12
13

14
15

16
17
{

\

18

19

20
21
22
23
24
25
26
27

During the Disposal Phase of the facility, which is expected to last ·25 years, the total amount of
waste received from off-site generators and any derived waste will. be limited to 175,600 m3 of
TRU waste of which up to 7,080 m 3 may be remote-handled (RH) TRU waste. For purposes of
this application, all TRU waste is managed as though it were mixed.
On March 25, 1996, the DOE reached the conclusion that in order to comply with 40 CFR 191
§13 which regulates the long-term release of radionuclides from a geologic disposal facility, it is
necessary to add magnesium oxide to each disposal room. This additive is to be placed as a
backfill over, beside, and within the waste stacks. The function of the backfill is to chemically
alter the composition of brine that may accumulate in the disposal region. The result of the
chemical alteration is to significantly reduce the solubility of the prevalent TRU radionuclides.
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Waste Isolation PIiot Plant
Class 3 Permit Modification Request for RH TRU Mixed Waste
May 5, 2003

N M4890139088

2

RCRA PART A APPLICATION CERTIFICATION

3

The U.S. Department of Energy (DOE), through its Carlsbad Field Office, has signed as "owner
and operator," and Washington TRU Solutions LLC, the Management and Operating Contractor
(MOC), has signed this application for the permitted facility as "co-operator."

4

5
6
7

8
9

10
11
12

13
14

15
16
17

(

18
9

20
21
22

23
24

25

26

27

28
29
30

31
32
33
34

The DOE has determined that dual signatures best reflect the actual apportionment of Resource
Conservation and Recovery Act (RCRA) responsibilities as follows:
The DOE's RCRA responsibilities are for policy, programmatic directives, funding and
scheduling decisions, Waste Isolation Pilot Plant (WIPP) requirements of DOE generator
sites, auditing, and oversight of all other parties engaged in work at the WIPP, as well as
general oversight.
The MOC's RCRA responsibilities are for certain day-to-day operations (in accordance with
general directions given by the DOE and in the Management and Operating Contract as
part of its general oversight responsibility), including, but not limited to, the following: waste
handling, monitoring, record keeping, data collection, reporting, technical advice, and
contingency planning.
For purposes of the certification required by Title 20 of the New Mexico Administrative
Code, Chapter 4, Part 1 (20.4.1 NMAC),, Subpart 1x, §270.11 (d), the DO E's and the MO C's
representatives certify, under penalty of law that this document and all attachments were
prepared under their direction or supervision in accordance with a system designed to
assure that qualified personnel properly gather and evaluate the information submitted.
Based on their inquiry of the person or persons who manage the system, or those persons
directly responsible for gathering the information, the information submitted is, to the best
of their knowledge and belief, true, accurate, and complete for their respective areas of
responsibility. We are aware that there are $ignificant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing violations.
Owner and Operator Signature:
Title:
for:
Date:

Co-Operator Signature:
Title:
for:
Date:

Manager, Carlsbad Field Office
U.S. Department of Energy

General Manager
Washington TRU Solutions, LLC

(
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APPENDIX 01
OTHER ENVIRONMENTAL PERMITS
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TABLE 01-1
ACTIVE ENVIRONMENTAL PERMITS AND APPROVALS FOR THE WASTE ISOLATION PILOT PLANT
AS OF MAY 06, 2002
{DOES NOT INCLUDE RCRA PERMITS)

1
2
3

4

Granted/
Granting Agency

Type of Permit

Current Permit
Status

Permit Number

Submitted

Expiration

NM53809

08/17/83

In
Perpetuity

Active

5

1.

Department of the Interior, Bureau
of Land Management

6

2.

Department of the Interior, Bureau
of Land Management

_Right-of-Way for the North
Access Road

NM55676

08/24/83

None

Active

7

3.

Department of the Interior, Bureau
of Land Management

Right-of~Way for Railroad

NM55699

09/27/83

None

Active

8

4.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Dosimetry
and Aerosol Sampling Sites

NM63136

07/31/86

07/31/11

Active

Right-of-Way for Water
Pipeline

-

i

9

5.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Seven
Subsidence Monuments

NM65801

11/07/86

10

6.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Aerosol
Sampling Site

NM77921

08/18/89

Department of the Interior, Bureau
of Land Management

Right-of-Way for 2 Survey
Monuments

NM82245

11

7.

None

Active

08/18/19 -

Active

'

I

12/13/89

12/13/19

Active

'

12

8.

Department of the Interior, Bureau
of Land Management

Right-of-Way for telephone
cable

NM46029

13

9.

Department of the Interior, Bureau
of Land Management

Right-of-Way for SPS
Powerline

14

10.

Department of the Interior, Bureau
of Land Management

15

11.

16
17

-·

07/03/90

09/04/11

Active

NM43203

02/20/96

10/19/11

Active

Right-of-Way for South
Access Road

NM46130

09/26/94

08/17/31

Active

Department of the Interior, Bureau
of Land Management

Right-of-Way for Duval
telephone line

NM60174

11/06/96

03/08/15

Active

12.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Wells AEC7 &AEC-8

NM300603-SLU-12

07/23/75

None

Active

13.

Department of the Interior, Bureau
of Land Management

Right-of-Way for ERDA-6

NM300605-SLU-29

05/12/75

None
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TABLE 01-1 (CONTINUED)
ACTIVE ENVIRONMENTAL PERMITS AND APPROVALS FOR THE WASTE ISOLATION PILOT PLANT
AS OF MAY 06, 2002
(DOES NOT INCLUDE RCRA PERMITS)
Granted/
Granting Agency

Type of Permit

Permit Number

Submitted

Expiration

Current Permit
Status

23.

Department of the Interior, Bureau
of Land Management

Right-of-Way for
archaeological clearance for
Wells P-5 - P-21

NM-6-5 Cooperative
Agreement

05/19/81

None

Active

2

24.

Department of the Interior, Bureau
of Land Management

Right-of-Way for access road
for Monitoring Wells C-2639
(WIPP-12) & C-2748 (WIPP13)

N M-6-5 Cooperative
Agreement

04/19/78

None

Active

3

25.

Department of the Interior, Bureau
of Land Management

Right-of-Way for
Meteorological Tower

NM060-SLU-43

02/04/77

None

Activei

4

26.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Aerosol
Sampler

. NM067-LUP-221

05/25/85

None

Active

5

27.

Department of the Interior, Bureau
of Land Management

Right-of-Way for North
Access Road Batch Plant

NM060-LUP-212

10/09/84

None

Active!

6

28.

Department of the Interior, Bureau
of Land Management

Right-of-Way for
Construction Landfill

NM067-LUP-219

12/08/95

None

Activ~

NM0606-SLU-40

07/14/76

None

Active

NM85426

09/23/91

None

Active

..

7

29.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Monitoring
Well C-2664 (Cabin Baby)

8

30.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Seismic
Monitoring Station

9

31.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Mpnitoring
Wells C-2684 (WIPP-18), C2755 (WIPP-19), C-2754
(WIPP-21) & Well WIPP-22

NM-6-5 Cooperative
Agreement

03102178

None

Active

10

32.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Well WIPP15

NM-6-5 Cooperative
Agreement·

01/19/78

None

Active
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TABLE 01-1 (CONTINUED)
ACTIVE ENVIRONMENTAL PERMITS AND APPROVALS FOR THE WASTE ISOLATION PILOT PLANT
AS OF MAY 06, 2002
(DOES NOT INCLUDE RCRA PERMITS)

Granting Agency

2

Type of Permit

42.

U.S. Department of the Interior,
Fish and Wildlife Service

Master Perso.nal Banding

43.

U.S. Environmental Protection
Agency

National Pollutant Discharge
Elimination System (NPDES)
Storm Water Multi-Sector
General Permit issued for
use in the State of New
Mexico

3

44.

New Mexico Commissioner of
Public Lands

Right-of-Way for High
Volume Air Sampler

4

45.

New Mexico Environment
Department Groundwater Bureau

5

46.

6

Permit Number

Granted/
Submitted

#22478

05/19/93

Auto.
Renewed
every 3
years

Active

NMR05A823

01/31/01

09/29/05

Inactive
Terminated
01/07/02

Current Permit
Status

Expiration

I

RW-22789

10/03/85

10/03/20

Active

Discharge Permit

DP-831

07/03/97

07/03/02

Active

New Mexico Environment
Department Air Quality Bureau

Operating Permit for two
backup diesel generators

310-M-2

12/07/93

None

Active

47.

New Mexico Department of Game
and Fish

Concurrence that WIPP
construction activities will
have no significant impact on
state-listed threatened or
endangered species

None
07/25/83

05/26/89

None

Active

7

48.

New Mexico Environment
Department-UST Bureau

Underground Storage Tanks

NMED1198
(Number changes
annually)

07/01/01

06/30/02

Active

8

49.

New Mexico Environment
Department, Solid Waste Bureau

Solid Waste Hauler
Registration

006655

12/01/99

None

Active

9

50.

New Mexico Environment
Department, Solid Waste Bureau

Solid Waste Hauler
Registration

040889

01/16/01

None
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TABLE 01-1 (CONTINUED)
ACTIVE ENVIRONMENTAL PERMITS AND APPROVALS FOR THE WASTE ISOLATION PILOT PLANT
AS OF MAY 06, 2002
{DOES NOT INCLUDE RCRA PERMITS)
I

Granting Agency

Type of Permit

Permit Number

Granted/
Submitted

Expiration

'.,

___

,

Current Permit
Status

69.

New Mexico State Engineer Office

Monitoring Well H-2A

C-2762

11/06/00

None

Active

2

70.

New Mexico State Engineer Office

Monitoring Well H-2B1

C-2758

11/06/00

None

Active

3

71.

New Mexico State Engineer Office

Monitoring Well H-2B2

C-2763

11/06/00

None

Active

4

72.

New Mexico State Engineer Office

Monitoring Well H-2C

C-2759

11/06/00

None

Active

5

73.

New Mexico State Engineer Office

Monitoring Well H-3B1

C-2764

11/06/00

None

Active

6

74.

New Mexico State Engineer Office

Monitoring Well H-3B2

C-2760

11/06/00

None

Active

7

75.

New Mexico State Engineer Office

Monitoring Well H-3B3

C-2761

11/06/00

None

Active

8

76.

New Mexico State Engineer Office

Monitoring Well H-3D

pending

11/06/00

None

Active

9

77.

New Mexico State Engineer Office

Monitoring Well H-4A

C-2725

11/06/00

None

Active

10

78.

New Mexico State Engineer Office

Monitoring Well H-4B

C-2775

11/06/00

None

Active

11

79.

New Mexico State Engineer Office

Monitoring Well H-4C

C-2776

11/06/00

None

Active

12

80.

New Mexico State Engineer Office

Monitoring Well H-5A

C-2746

11/06/00

None

Active

13

81.

New Mexico State Engineer Office

Monitoring Well H-5B

C-2745

11/06/00

None

Active

14

82.

New Mexico State Engineer Office

Monitoring Well H-5C

C-2747

11/06/00

None

Active

15

83.

New Mexico State Engineer Office

Monitoring Well H-6A

C-2751

11/06/00

None

Active

16

84.

New Mexico State Engineer Office

Monitoring Well Ha6B

C-2749

11/06/00

None

Active

17

85.

New Mexico State Engineer Office

Monitoring Well H-6C

C-2750

11/06/00

None

Active

18

86.

N~w Mexico State Engineer Office

Monitoring Well H-7A

C-2694

04/17/00

None

Active

19

87.

New Mexico State Engineer Office

Monitoring Well H-7B1

C-2770

11/06/00

None

Active

20

88.

New Mexico State Engineer Office

Monitoring Well H-7B2

C-2771

11/06/00

None

Active

New Mexico State Engineer Office

Monitoring Well H-7C

C-2772

11/06/00

None

Active

21

89.
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TABLE 01-1 (CONTINUED)
ACTIVE ENVIRONMENTAL PERMITS AND APPROVALS FOR THE WASTE ISOLATION PILOT PLANT
AS OF MAY 06, 2002
(DOES NOT INCLUDE RCRA PERMITS)

Granting Agency

2

Type of Permit

Permit Number

Granted/
Submitted

Expiration

110.

New Mexico State Engineer Office

Monitoring Well H-19B1

C-2420

01/25/95

01/31/98

111.

New Mexico State Engineer Office

Monitoring Well H-19B2

C-2421

01/25/95

01/31/98

I

Current Permit
Status
Inactive Renew
when necessary
Inactive
Renew when
necessary

3

112.

New Mexico State Engineer Office

Monitoring Well H-19B3

C-2422

01/25/95

01/31/98

Inactive Renew
when nec~sary

4

113.

New Mexico State Engineer Office

Monitoring Well H-19B4

C-2423

01/25/95

01/31/98

Inactive Renew
when necessary

5

114.

New Mexico State Engineer Office

Monitoring Well H-19B5

C-2424

01/25/95

01/31/98 .

Inactive Renew
when nec~ssary

6

115.

New Mexico State Engineer Office

Monitoring Well H-19B6

C-2425

01/25/95

01/31/98

Inactive Renew
when nec~ssary

7

116.

New Mexico State Engineer Office

Monitoring Well H-19B7

C-2426

01/25/95

01/31/98

.Inactive Renew
when necessary

8

117.

New Mexico State Engineer Office

Monitoring Well P-14

C-2637

01/02/99

None

Active

9

118.

New Mexico State Engineer Office

Monitoring Well P-15

C-2686

04/17/00

None

Active

10

119.

New Mexico State Engineer Office

Monitoring Well P-17

C-2774

11/06/00

None

Active

11

120.

New Mexico State Engineer Office

Monitoring Well P-18

C-2756

11/06/00

None

Active

12

121.

New Mexico State Engineer Office

Monitoring Well WIPP-12

C-2639

01/12/99

None

Active

13

122.

New Mexico State Engineer Office

Monitoring Well WIPP-13

C-2748

11/06/00

None

Active

14

123.

New Mexico State Engineer Office

Monitoring Well WIPP-18

C-2684

04/17/00

None

Active

15

124.

New Mexico State Engineer Office

Monitoring Well WIPP-19

C-2755

11/06/00

None

Active

16

125. ·

New Mexico State Engineer Office

Monitoring Well WIPP-21

C-2754

11/06/00

None

Active
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TABLE 01-1 (CONTINUED)
ACTIVE ENVIRONMENTAL PERMITS AND APPROVALS FOR THE WASTE ISOLATION PILOT PLANT
AS OF MAY 06, 2002
(DOES NOT INCLUDE RCRA PERMITS)

I

I

Granting Agency

Type of Permit

Permit Number

Granted/
Submitted

Expiration

Current Permit
Status

1

128.

New Mexico State Engineer Office·

Monitoring Well WIPP-27

C-2722

11/06/00

None

Active

2

129.

New Mexico State Engineer Office

Monitoring Well WIPP28

C-2636

01/12/99

None

Active

3

130.

New Mexico State Engineer Office

Monitoring Well WIPP-29

C-2743

11/06/00

None

Active

4

131.

New Mexico State Engineer Office

Monitorina Well WIPP-30

C-2727

08/04/00

None

Active
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APPENDIX 02
MAPS
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(

Figure 02-1
General Location of the WIPP Facility

(
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Figure 02-2a
Legend to Figure 02-2
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Figure 03-1
Spatial View of the WIPP Facility
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Figure 04-1
Aerial Photograph of the Waste Isolation Pilot Plant
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Figure 04-3
Aerial Photograph of the Waste Handling Building
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Figure 04-5
NE Corner of CH Bay of the Waste Handling Building
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Figure 04-7
Waste Hoist Conveyance - Loading Facility Pallet with CH Waste, Waste
Handling Building
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Figure 04-9
Cask Unloading Room and Bridge Crane
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Figure 04-11
Transfer Cell
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Remote Handled Transuranic (RH TRU)
Waste Inventory Report and Site Descriptions
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I.

Introduction
There are fourteen sites that may ship remote handled (RH) transuranic (TRU) waste to
the Waste Isolation Pilot Plant (WIPP). This document contains a general description of
each of these sites and includes an overview of the historical mission and defense related
activities performed at the site. This document gives a description of the waste, including
its physical form, origin, reported volumes, radionuclide distribution, expected dose rate
ranges, reported hazardous waste numbers, and estimated cellulose, plastic, and rubber
content. At this time, the U.S. Department ofEnergry (DOE) has not made
determinations as to whether or not all of the waste at these sites is eligible for disposal at
WIPP.

II.

(

Limitations on Remote Handled Transuranic Waste
In 1992, Congress passed Public Law 102-579, the WIPP Land Withdrawal Act (LWA),
which withdrew the land designated for WIPP from the public land laws and transferred
jurisdiction of the 16 square mile area to the DOE. The WIPP L WA contained limitations
on the RH TRU waste to be sent to WIPP similar to those originally set forth in the First
Modification to the Consultation & Cooperation (C & C) Agreement with the State of
New Mexico. The primary difference is that the C&C Agreement Modification limits the
maximum amount of RH TRU waste that can be shipped to WIPP to 7,080 m (250,000 ft
), while the LWA does not set a specific limit on the WIPP's RH TRUwaste capacity.
The LWA sets forth the total capacity of the WIPP, by volume, as "6.2 million cubic feet
of transuranic waste" but does not differentiate between CH TRU and RH TRU waste
with regard to capacity limits (PL 102-579). The L WA contains the following rem and
curie limits for RH TRU:
•

No transuranic waste received at ·the WIPP may have a surface dose rate in
excess of 1,000 rem/hour

•

No more than five percent by volume of the remote-handled transuranic
waste received at the WIPP may have a surface dose rate in excess of 100
rem/hour

•

Remote-handled transuranic waste received at the WIPP shall not exceed
23 curies per liter maximum activity level ( averaged over the volume of
the RH canister)

•

The total curies of the remote-handled transuranic waste received at the
WIPP shall not exceed 5,100,000 curies

(
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Table 1 is a summary of the various sites' reported inventory for stored, projected and
planned disposal volumes. Using the definitions presented in Table 1 and the above
criteria, the current RH TRU inventory of stored and projected waste is estimated to be
distributed among four categories as:

(

70m3
1570 m 3
200m3
1980 m 3

Packaged
To Be Generated
To Be Repackaged
To Be Packaged

The following figure shows a graphical representation of this information.

Estimated Distribution of
RH TRU Waste Inventory

To Be

Generated

To Be

42%

Packaged
To Be

51%

Repackaged
5%

(
Figure 1
The inclusion of the Idaho Nuclear Technology and Engineering Center (INTEC) waste
(see discussion in Section 14.B of Appendix A) would further increase the To Be
Packaged component of this distribution by increasing the amount of waste in this
category by approximately 900 m 3 • Other potential sources of RH TRU at Idaho National
Engineering and Environmental Laboratory (INEEL) are currently being reviewed and
these are also discussed, as appropriate, in Section 14. Table 2 provides a summary of
expected, reported, or measured hazardous waste numbers by site. This table includes
waste that might require treatment or a permit modification in order for the waste to be
accepted at the WIPP.

IV.

Predominant Radionuclides
Predominant radionuclides have been reported by each site or, in cases where data were
unavailable, the predominant radionuclides have been assigned based on the historical
activities performed at the site. This information has been summarized and included in
Table 3. As may be noted from the table, most of the radionuclides contributing to the
total activity for RH TRU wastes are mixed fission or activation radionuclides with
relatively short half-lives. For example, two of the predominant radionuclides, Sr-90 and
Cs-137, have half-lives of only 30 years and essentially will have been eliminated from
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Table 1
RH TRU Waste Inventory Summary Volumes

(

RH TRU Waste Volume (m3)
Stored
Projected
Total
Planned
Disposal

SITE NAME
Hanford Reservation
Idaho National Engineering .and Environmental Laboratory (a)
Los Alamos National Laboratory
Oak Ridge National Laboratory
Savannah River Site (b)
Sub-Total

Small-Quantity Sites
Argonne National Laboratory- East
Argonne National Laboratory - West (c)
Battelle Columbus Laboratories (d)
Bettis Atomic Power Laboratory
Energy Technology Engineering Center ( d)
GE Vallecitos Nuclear Center
Knolls Atomic Power Laboratory
Sandia National Laboratories (e)
West Valley Demonstration Project (f)
Total Waste Volume (Volumes rounded to whole number)

207.2

943.7

1,150.9

1,048.0

84.0

52.0

,136.0

279.0

98.0

23.5

121.5

121.5

1,307.6

533.8

1,841.4

452.7

1.0

0.0

1.0

1.0

1,698

1,553

3,251

1902

2.0

8.0

10.0

10.0

1.1

5.0

6.1

6.1

20.8

0.0

20.8

20.8

2,0

0.0

2.0

2.0

8.7

0.0

8.7

8,7

11.8

0.0

11.8

11.8
9.9

3.1

6.8

9.9

1.5

22.0

23.5

0.0

470.5

8.4

478.9

0,0

2,218

1,581

3799

1,972

(a) Does not include estimated INTEC volume of approximately 900 cubic meters.
(b) SRS may ship waste to ORNL; will be included in ORNL disposal total
( c) ANL-W may ship to INEEL; will be included in INEEL disposal total
(d) BCL and ETEC may ship waste to Hanford; will be included in Hanford disposal total
(e) SNL ships waste to LANL and volume is included as LANL projected; therefore SNL volumes not
included in Stored, Projected, and Total RH TRU Waste Volume values
(f) No defense determination, therefore volume not included in disposal volumes
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Table3
RH TRU Inventory - Predominant Radionuclides
SITE NAME
Hanford Reservation
INEEL
Los Alamos National Laboratory
Oak Ridge National Laboratory
Savannah River Site
Small-Quantity Sites
Argonne National Laboratory - East
Argonne National Laboratory - West
Battelle Columbus Laboratories
Bettis Atomic Power Laboratory
Energy Technology Engineering Center
GE Vallecitos Nuclear Center
Knolls Atomic Power Laboratory
Sandia National Laboratories
West Valley Demonstration Project
SITE NAME
Hanford Reservation
INEEL
Los Alamos National Laboratory
Oak Ridge National Laboratory
Savannah River Site
Small-Quantity Sites
Argonne National Laboratory - East
Argonne National Laboratory- West
Battelle Columbus Laboratories
Bettis Atomic Power Laboratory
Energy Technology Engineering Center
GE V allecitos Nuclear Center
Knolls Atomic Power Laboratory
Sandia National Laboratories
West Valley Demonstration Project

RH TRU Waste Inventory Report

Co-60
X
X
X
NR
X
X
X
X
X
X

Sr-90
X
X
X
NR

Y-90
X
X
X
X
NR

Ba-137m
X
X
X
X
NR

Cs-137
X
X
X
X
NR

X
X
X
X
X
X
X

X
X
X
X
X
X
X

X
X
X
X
X
X
X

X
X
X
X
X
X
X

X

X

X

X

.X

Eu-152 En-154

X
NR

X

X

X
NR

X
NR

X
NR

X
NR

X

X

X

X
X
X
X
X
X

-7-

U-238
X

Pu-238
X
X
X
X
NR

X

X
X
X
X
X
X

U-235
X

Pu-240 Pu-241 Am-241 Pu-242 Cm-244 Cf-252
X
X
X
X
X
X
X
X
X
X
X
X
X
X
NR
NR
NR
NR
NR
NR

X
X
X
X
X

U-233
X

June2002

X

NR - Not Reported

X

Pu-239
X
X
X
X
NR

X
X
X
X
X
X
X
X

Table 5
RH TRU Waste Inventory- Estimates of Dose Rates

(
SITE NAME
Hanford Reservation
Idaho National Engineering and Environmental Laboratory
Los Alamos National Laboratory
Oak Ridge National Laboratory
Savannah River Site
Small-Quantity Sites
Argonne National Laboratory - East
Argonne National Laboratory - West
Battelle Columbus Laboratories
Bettis Atomic Power Laboratory
Energy Technology Engineering Center
GE Vallecitos Nuclear Center
Knolls Atomic Power Laboratory
Sandia National Laboratories
West Valley Demonstration Project
NR - Not Reported
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Reported Estimates of Dose Rates
(rem/h)
Min
Max

0.2
0.2
1
0.2

1,000
100
100
1,000

NR

NR

0.2
1
0.2
1
0.2
1
1

10
100
150
100
10
100
100

NR
NR

NR
NR

June 2002

(

Appendix A
Site Summaries and Descriptions
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1.0

ARGONNE NATIONAL LABORATORY - EAST

1.1

Location and Description

Argonne National Laboratory-East (ANL-E) occupies the central 1,500 acres of a 3,740-acre tract in
DuPage County, 21 miles southwest of downtown Chicago and 24 miles west of Lake Michigan. It lies
north of the Des Plaines River Valley, south of Interstate Highway 55 and west of Illinois Highway 83.
The 2,040 acres surrounding the site was formerly ANL-E property, but was deeded to the DuPage
County Forest Preserve District in 1973 for use as a public recreational area, nature preserve, and
demonstration forest.

1.2

Waste Information

1.2.1

Mission
Since World War II, ANL-E has been engaged in nuclear energy research. Currently it is a
multi-disciplinary research and development (R&D) laboratory conducting basic and applied
research to support development of energy-related technologies.

1.2.2

Generation of Waste
RH TRU and RH TRU mixed waste have been generated in the Alpha Gamma Hot Cell Facility
located in Building 205 and by other chemistry, chemical technology, and analytical programs.
The Alpha Gamma Hot Cell Facility conducts destructive examinations of fuel and components
primarily associated with the Reactor Program. The waste components of this stream consist of
metal and combustible trash containing small quantities ofTRU. The radioactive material
originated in Idaho and in the past has been returned to the Radioactive Waste Management
Complex (RWMC) at !NEEL for interim storage. The Reactor Program has also generated small
volumes ofTRU waste contaminated with cadmium. This is a mixed waste that contains
significant quantities of plutonium and uranium.

(

Hot cells in Buildings 200,205, and 212 are used to package RH TRU waste. Other TRU wastes
are generated in dozens of laboratories on site. Most of these wastes are. collected in containers
smaller than five gallons because of the nature of the work performed at the laboratory.
1.2.3

Defense Determination
A formal defense determination for RH TRU waste will be made, but the material is expected to
be defense related. However, the CH-TRU waste has been determined to be defense related.

1.2.4

Amount
The current estimates for RH TRU are 2 m3 in storage and 8 m3 to be generated ..The waste is
expected to be sent to an intermediate facility for characterization and packaging, though the
actual site has not yet been selected.
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applied to the waste. There are no specific listed wastes associated with this waste
stream and therefore no VOCs are assigned to this waste.
1.2.7.3 Summary Category Group (Physical Form)
The ANL-E RH TRU will be managed as a debris (S5000) waste stream
1.2.8

Prohibited Items
1.2.8.1 Polychlorinated Biphenyls (PCBs)
The site has reported no PCBs in their waste. However, a formal review and
determination will be required.
1.2.8.2 Liquids> 1 percent By Volume
There will be no amounts ofliquids in the waste streams that exceed the TSDF-WAC.
This will be established during the characterization of the waste.

1.2.9

EPA Physical and Chemical Properties
1.2.9.1 Cellulosics, Plastic, and Rubber (CPR)
For S5000 waste, the amount of cellulose, rubber, and plastic (CPR) will be determined
by multiplying the volume of the waste in the container by the density of plastic (620
kg/m3). Weights up to the net weight of the container will be assigned using this method.
1.2.9.2 Ferrous and Non-Ferrous Metals
The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights. There is estimated to be in
excess of 10 containers.

(
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2.2.6

Nuclear Properties
2.2.6.1 Radionuclide Distribution
The predominant radionuclides expected include Co-60, Sr-90, Y-90, Ba-137m,
Cs-137,U-235, U-238, and Pu-239.
2.2.6.2 RH TRU Determination
Based on the lmown surface dose rate this waste is designated as RH TRU. A formal
determination will be made during the characterization of the waste.
2.2.6.3 Surface Dose Rate
Dose rates for waste placed in storage are typically less than 50 rem/h. The range of
dose rates is estimated to be between 1 rem/h and 100 rem/h.
2.2.6.4 RH TRU Aqtivity
The RH TRU activity for this waste stream has notbeen reported.
2.2.6.5 Total Activity Determination
The total activity for this waste stream has not been reported.

2.2.7

RCRA Chemical and Physical Properties
2.2.7.1 Hazardous Waste Numbers
Based on information previously reported in the TRU Waste Baseline Inventory Report,
the following hazardous waste numbers have been reported for ANL-W waste.

D00l (ignitable)

D005 (barium)

D007 ( chromium)

D003 (reactive)

D006 ( cadmium)

D008 (lead)

The assignment of hazardous waste number indicates that not all of the wastes are
allowable by permit. The wastes with hazardous waste numbers D00l and D003 will
require treatment to ensure that the wastes are compatible; that prohibited items such as
ignitable, corrosive, and reactive waste are not present; and that explosives, pyrophorics,
and compressed gases are not present.
2.2:7.2 Volatile Organic Compounds (VOCs)
The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers applied to the waste. There
are no specific listed wastes associated with this waste stream and therefore no VOCs are
assigned to this waste.
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3.0

BATTELLECOLUMBUSLABORATORY

3.1

Location and Description

The Battelle Columbus Laboratory (BCL) consists of two research complexes; one at 505 King Avenue
in the city of Columbus, Ohio, and the second, the West Jefferson Site (pictured right), in Madison
County west of Columbus. The King Avenue facility houses corporate offices and general research
laboratories·. The West Jefferson site consists of a number of facilities formerly dedicated to nuclear
research. The King A venue Facility is located in the western central portion of the city of Columbus.
The ten-acre complex accommodates nine buildings and is bounded on the north by King A venue, on the
east by Battelle Boulevard, on the south by Fifth Avenue, and on the west by the Olentangy River. The
Columbus campus of Ohio State University lies immediately north across King A venue. The remaining
contiguous area is a moderately dense residential neighborhood. The West Jefferson Site is located in
West Jefferson, Ohio, approximately 15 miles west of the King Avenue Facility. The 1000-acre tract
accommodates six buildings in the Engineering Area, Experimental Ecology Area, and Nuclear Services
Area. The site boundary on the north is about one mile south of Interstate Highway70, on the east is Big
Darby Creek, on the south are the Conrail tracks, and on the west is the Georgeville-Plain City Road.
The land to the north, west, and south for two miles is cleared farmland and woodlots.
3.2

Waste Information

3.2.1

Mission
The mission ofBattelle in 1943 was to perform atomic energy R&D activities for the Manhattan
Eng1neering District. Since that time Battelle has continuously performed R&D at these
facilities. Past programs have included uranium ore processing and benefaction studies,
metallurgical and ceramic process development, corrosion studies, fabrication of weapons
components, ballistics experiments, hot cell work, critical assembly and criticality experiments,
and an experimental reactor.

(
3.2.2

Generation of Waste
The main DOE-sponsored work currently being done at BCL is decontamination and
decommissioning (D&D) of the buildings and hot cells at the West Jefferson location. This work
is being performed under the direction of the Battelle Columbus Laboratory Decommissioning
Project (BCLDP). The D&D activities involve removing from the hot cells equipment used in
the fuel examination process, materials such as fines resulting from grinding and cuttings,
miscellaneous fuel specimens and their containers, and general debris.

3.2.3

Defense Determination

3.2.4

A formal defense determination for RH TRU waste has been made that the material is defense
related. However, the determination has not been approved by the Carlsbad Field Office.
Amount
The current estimate is that a total of 20.8 m3 of RH TRU waste has been generated and is
packaged in 55-gallon drums. It is believed a small additional amount of RH TRU waste will be
generated during future decontamination and decommissioning activities.

(
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3.2.7.2 Volatile Organic Compounds (VOCs)
The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers applied to the waste. There
are no specific listed wastes associated with this waste stream and therefore no VOCs are
assigned to this waste.

(

3.2.7.3 Summary Category Group (Physical Form)
The BCL RH TRU waste will be managed as homogeneous solid (S3000) and debris
(S5000) waste streams.
3 .2.8

Prohibited Items
3.2.8.1 Polychlorinated Biphenyls (PCBs)
The site has reported no PCBs in their waste. However, a formal review and
determination will be required.
3.2.8.2 Liquids> 1 percent By Volume
There will be no amounts of liquids in the waste streams that exceed the TSDF-WAC.
This will be established during the characterization of the waste.

(

3.2.9

EPA Physical and Chemical Properties
3.2.9.1 Cellulosics, Plastic, and Rubber (CPR)
The estimated range of concentration of CPR are Oto 1,430 kg/m3 and the average is 117
kg/m3 The amount of CPR for S3000 waste stream will be assigned as 0. For S5000
waste, the amount of cellulose, rubber and plastic (CPR) will be determined by
multiplying the volume. of the waste in the container by the density of plastic (620
kg/m3). Weights up to the net weight of the container will be. assigned using this method.
3.2.9.2 Ferrous and Non-Ferrous Metals
The amount of ferrous and non-ferrous materials will be assigned by disposed canister
. count and average container material of construction weights. There is estimated to be in
excess of 110, 55-gallon drums. ·
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4.2.6.3 Surface Dose Rate
Dose rates are estimated to range from 1 to 100 rem/h.
4.2.6.4 RH TRU Activity
The estimated RH TRU activity has not been reported.
4.2.6.5 Total Activity Determination
The estimated total activity for this facility is 16,300 curies.
4.2.7

RCRA Chemical and Physical Properties
4.2.7.l Hazardous Waste Numbers
For those wastes in storage, no hazardous constituents have been used in the generation
processes in the last ten years and therefore none are reported in this waste stream. The
assignment of hazardous waste numbers indicate that wastes are allowable by permit,
that the wastes are compatible; that prohibited items such as ignitable, corrosive, and
reactive waste are not present; and that explosives, pyrophorics, and compressed gases
are not present.
4.2.7.2 Volatile Organic Compounds (VOCs)
The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers applied to the waste. There
are no specific listed wastes associated with this waste stream and therefore no VOCs are
assigned to this waste.
4.2.7.3 Summary Category Group (Physical Form)
The RH TRU will be managed as a debris (S5000) waste stream.

4.2.8

Prohibited Items
4.2.8.1 Polychlorinated Biphenyls (PCBs)
The site has reported no PCBs in their waste. However, a formal review and
determination will be required.
4.2.8.2 Liquids>l percent By Volume
. There will be no amounts ofliquids in the waste streams that exceed the TSDF-WAC.
This will be established during the characterization of the waste.

4.2.9

EPA Physical and Chemical Properties
4.2.9.1 Cellulosics, Plastic, and Rubber (CPR)

(

The estimated range of concentration of CPR is Oto 1,430 kg/m3 and the average is 117
kg/m3 For S5000 waste, the amount of CPR will be determined by multiplying the
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5.0

ENERGY TECHNOLOGY ENGINEERING CENTER

5.1

Location and Description

Energy Technology Engineering Center (ETEC) occupies 90 of the 290 acres of land shared with the
Santa Susana Field Laboratory. The Santa Susana site is composed of a total of 2,700 acres located in the
Simi Hills of Ventura County, approximately 30 miles northwest of downtown Los Angeles, California.
The facilities include former fuel fabrication facilities, a hot cell, a reactor test building, a storage vault,
an on-site transport cask, and other radiologically contaminated support laboratories and areas.

5.2

Waste Information

5.2.1

Mission
ETEC provides facilities for the testing of equipment, materials, and components for nuclear and
other energy programs. Components include steam generators, pumps, valves, instrumentation,
and other support elements for power plant design. Various types of testing include reliability,
seismic, and performance demonstrations. Current activities include non-nuclear testing, and
cleanup and environmental restoration from prior nuclear testing programs, such as
decontamination and decommissioning of an NRC-licensed hot cell that was used for DOE
activities.

5.2.2

Generation of Waste
The RH TRU waste at ETEC was generated during DOE fuel decladding and decontamination
and decommissioning operations. The RH TRU waste consists of two waste streams: (1) hot
laboratory drain line residue, and (2) a single drum of debris waste from multiple sources.

(
5.2.3

Defense Determination
A formal defense determination for RH TRU waste will need to be made, but the material .is
expected to be defense related.

5.2.4

Amount
The total RH TRU volume is 8.7 m 3 • The total volume of the unpackaged waste is about 0.3 - 0.5.
m 3 • The total volume of the drain line residue material when all of the material is repackaged for
on-site storage in concrete-shielded drums is estimated to be forty 55-gallon drums plus one
30-gallon drum, or about 8.5 m3 • The single 55-gallon drum of debris waste has a total volume of
0.21 m3 •

5.2.5

Location of Waste
The drain line residue is currently stored in twenty-eight concrete-shielded 55-gallon drums and
one 30-gallon drum. An additional amount of about 22 gallons of sludge are estimated to be in a
3000-gallon drain tank and about ten gallon of residue in two weir boxes.
There are no plans to place the RH TRU waste at ETEC in canisters. The RH TRU waste will be
sent to an intermediate site for final waste characterization and final packaging. It is anticipated
that the intermediate site will be Hanford Reservation.

(
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5.2.8

Prohibited Items
5 .2 .8 .1 Polychlorinated Biphenyls (PCBs)

(

Recent tests have also shown that the drain line residue stream has PCB levels
approaching 100 ppm. For this waste to be disposed of at the WIPP will require EPA
TSCA determination for non-liquid PCB disposal in excess of 50 ppm.
5.2.8.2 Liquids >1 percent By Volume
There will be no amounts of liquids.in the waste streams that exceed the TSDF-WAC.
This will be established during the characterization of the waste.
5 .2.9

EPA Physical and Chemical Properties
5.2.9.1 Cellulosics, Plastic, and Rubber (CPR)
The estimated range of concentration of CPR is 0 to 74 kg/m3 and the average is 5 .2
kg/m3. For S5 000 waste, the amount of CPR will be determined by multiplying the
volume of the waste in the container by the density of plastic (620 kg/m3). Weights up to
the net weight of the container will be assigned using this method.
5.2.9.2 Ferrous and Non-Ferrous Metals
The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights. There is estimated to be
between one and six canisters.
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6.2.6.3 Surface Dose Rate
Based on information about program activities, the estimated dose rate range is 1 to 100
rem/h.

(

6.2.6.4 RH TRU Activity
The estimated RH TRU activity has not been reported.
6.2.6.5 Total Activity Determination
The estimated total activity has not been reported.
6.2.7

RCRA Chemical and Physical Properties
6.2.7.1 Hazardous Waste Numbers
No hazardous waste information has been reported on this waste stream. The assignment
of hazardous waste numbers is required to indicate that wastes are allowable by permit,
that the wastes are compatible; that prohibited items such as ignitable, corrosive, and
reactive waste are not present; and that explosives, pyrophorics, and compressed gases
are not present.
6.2.7.2 Volatile Organic Compounds (VOCs)
The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers applied to the waste. If
there are specific listed wastes associated with this waste stream, then VOCs will be
assigned to this waste.

(

6.2.7.3 Summary Category Group (Physical Form)
It is expected that TRU final waste forms will probably be in the heterogeneous,
inorganic non-metal, and/or various metallic categories and will be debris (S5000) waste
streams.
6.2.8

Prohibited Items
6.2.8.1 Polychlorinated Biphenyls (PCBs)
The site has reported no PCBs in their waste. However, a formal review and
determination will be required.
6.2.8.2 Liquids>l percent By Volume
There will be no amounts ofliquids in the waste streams that exceed the TSDF-WAC.
This will be established during the characterization of the waste.

(
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7.0

HANFORDRESERVATION

7.1

Location and Description

The Hanford Site is located north of the Tri-Cities (Richland, Kennewick, and Pasco) on a
500-square mile area of semiarid land within the Columbia River Basin in the southeastern corner of
Washington State. Normal Columbia River elevations range from 390 feet, where the Columbia River
enters Hanford Site near the Priest Rapids Dam, to 340 feet where it leaves the Hanford Site near the 300
area.
Activities at Hanford Site are located in numerically designated areas. The reactor facilities are located
along the Columbia River in what is lrnown as the 100-Area. The reactor fuel processing and waste
management facilities are in the 200-Area. The 300-Area, located adjacent to and north of Richland,
contains the reactor fuel manufacturing facilities and the research and development laboratories. The
400-Area, five miles northwest of the 300-Area, contains the Fast Flux Test Facility, a sodium-cooled
fast breeder reactor. The 600-Area covers all locations not specifically given an area designation ..
Adjacent to· and north of Richland, the 1100-Area contains facilities associated with administration,
maintenance, transportation, and materials procurement and distribution. The 3000-Area contains
engineering and administrative offices. Administrative buildings, including the Federal Building, are
located in the
700-Area, which is in downtown Richland. Hanford Site is administered by the DOE Richland
Operations Office.
7.2

Waste Information

7.2.1

Mission

(

The Hanford Site was acquired by the Federal Government in 1943 for the construction and
operation of facilities to produce plutonium for the atomic weapons program during World War
II. For more than 30 years, Hanford facilities were primarily dedicated to the production of
plutonium for national defense and management of the wastes generated by chemical processing
operations. In later years, programs at the site became increasingly diverse, involving research
and development for advanced reactors, renewable energy technologies, waste disposal
technologies, and cleanup of contamination from past practices. The DOE has ended the
production mission at the Hanford Site and is currently reorienting activities toward waste
management and cleanup. The current missions are environmental management, demonstration
and application of advanced remediation technologies, and restoration of the Hanford Site;
7.2.2

Generation of Waste
RH TRU wastes at Hanford come from multiple sources. Some of these sources generated
waste that now needs to be segregated among the categories of low level waste, CH TRU, and
RH TRU. Some RH TRU waste is currently stored in the 200-W Area in the Central Waste
Complex (CWC) (shown below), and retrievably stored in the 200-E and 200-W Areas in the
Low-Level Burial Grounds (LLBG). More waste will be generated during the Hanford cleanup.

(

The mission of the ewe is to receive and store solid radioactive waste in a safe and
environmentally sound manner. ewe provides interim storage for mixed low-level waste,
transuranic waste, and a small amount of low-level waste, awaiting treatment and final disposal.
The design storage capacity is approximately 80,000 55-gallon drum equivalents; the operational
capacity is 64,000 drum equivalents ..
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and components and instrumentation trains removed during remediation of the High Level Waste
tanks.
(

7.2.3

Defense Determination
A formal defense determination for RH TRU waste will be made, but the material is expected to
be defense related. However, the CH-TRU waste has been determined to be defense related.

7 .2.4

Amount
The current estimates are that 207 m3 of RH TRU is stored and an additional 944 m 3 of waste
will be generated.

7.2.5

Location of Waste
· This waste is not in canisters and the majority of this waste will be generated (i.e., packaged) in
the future.

7.2.6

Nuclear Properties
7 .2.6.1 Radionuclide Distribution
The predominant radionuclides reported are Co-60, Sr-90, Y-90, Ba-137m, Cs-137,
U-233, U-238, Pu-238, Pu-239, Pu-240, Pu-241, and Am-241.
7.2.6.2 RH TRU Determination

.(

An RH TRU determination has been made about this waste based on previously
measured surface dose rates. A formal determination will be made during the
characterization of the waste.

\

7.2.6.3 Surface Dose Rate
Based on information about program activities, the estimated dose rate range is expected
to be between 0.2 to 1,000 rem/h.
7 .2.6.4 RH TRU Activity
· The estimated RH TRU activity for Hanford is 890 curies.
7.2.6.5 Total Activity Determination
The estimated total activity is 36,000 curies.
7.2.7

RCRAChemical and Physical Properties
7.2.7.1 Hazardous Waste Numbers
Due to the variety of processes, the presence of hazardous waste numbers will need to be
ascertained on a waste stream evaluation of the acceptable knowledge from the waste
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kg/m3 • The amount of CPR for S3000 waste stream will be assigned as 0. For S5000
waste, the amount of CPR will be determined by multiplying the volume of the waste in
the container by the density of plastic (620 kg/m3). Weights up to the net weight of the
container will be assigned using this method.
7.2.9.2 Ferrous and Non-Ferrous Metals
The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights. There is estimated to be in
excess of 1,175 containers.

(
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The remaining 20 percent of the containers of waste came from a variety of generators. The
waste was generated from destructive examination and testing of the experimental assemblies
irradiated at ANL-W. The destructive examination and testing operations of spent fuel elements
involved cutting, grinding, and polishing for subsequent examination. These operations generated
a fine fuel particulate or swarf that adhered to the tools required for these operations, thus
contaminating them with transuranic elements. These tools (e.g., cutting wheels, grinding papers,
glassware, light bulbs, and rags used for cleaning) were sent to the INEEL as RH TRU waste.
The distinct pieces of fuel elements, cladding, irradiated structural materials, and recovered
swarf and fines were not part of the RH TRU waste sent to the INEEL. This waste contains about
90 percent of the total stored radioactivity (9,100 curies) at the INEEL.

(

8.2.3

Defense Determination
A formal defense determination for RH TRU waste will be made, but the material is expected to
be defense related. However, the CH-TRU waste has been determined to be defense related.

8.2.4

Amount
The current estimate is that 84 m3 of RH TRU are stored and an additional 52 m3 of waste will be
generated or recovered.

8.2;5

Location of Waste
None of this waste is in canisters. Storage drums are typically 30- or 55-gallons. The INEEL
has about 705 containers of RH TRU waste in storage. Based on generator data, the INEEL RH
TRU waste (except for ten 55-gallon drums from Test Reactor Area having D002 and D008
numbers assigned to them) is being managed as radioactive waste.

(

The high curie wastes from ANL-W are planned to be sent back to ANL-W for treatment or
repackaging in the planned Remote Treatment Facility.
8.2.6

Nuclear Properties
8.2.6.1 Radionuclide Distribution
The predominant radionuclides reported include Co-60, Sr-90, Y-90, Ba-137m, Cs-137,
U-235, Pu-238, Pu-239, Pu-240, Pu-241and Am-241.
8.2.6.2 RH TRU Determination
Based on the known surface dose rate this waste is designated as RH TRU. A formal
determination will be made during the characterization of the waste.
8.2.6.3 Surface Dose Rate
Due to the wide variety of program activities, the estimated dose rate range is expected
to vary between O.2 to 100 rem/h.
8.2.6.4 RH TRU Activity
The estimated RH TRU activity for INEEL is 160 curies.
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8.2.8.2 Liquids >1 percent By Volume
There will be no amounts of liquids in the waste streams that exceed the TSDF-WAC.
This will be established during the characterization of the waste.
8.2.9

EPA Physical and Chemical Properties
8.2.9.1 Cellulosics, Plastic, and Rubber (CPR)
The estimated range of concentration of CPR is Oto 439 kg/m3 and the average is 41
kg/m3 • The amount of CPR for S3000 waste stream will be assigned as 0. For S5000
waste, the amount of CPR will be determined by multiplying the volume of the waste in
the container by the density of plastic (620 kg/m3). Weights up to the net weight of the
container will be. assigned using this method.
8.2.9.2 Ferrous and Non-Ferrous Metals
The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights. There is estimated to be in
excess of 310 containers.

(
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9.2.6.3 Surface Dose Rate
Based on known information about program activities, the estimated dose rate range is
expected to be between 1 to 100 rem/h.
9.2.6.4 RH TRU Activity
The estimated RH TRU activity for KAPL is 1.1 curies.
9 .2.6.5 Total Activity Determination
The estimated stored activity is 118 curies.
9.2.7

RCRA Chemical and Physical Properties
9.2.7.1 Hazardous Waste Numbers
Based on information previously reported in the TRU Waste Baseline fuventory Report,
the following hazardous waste numbers have been reported for RH TRU wastes to be
generated through future decommissioning activities. The waste is expected to be
handled as a single debris waste stream.

(

FOOl (spent halogentated solvents)

D008 (lead)

F002 (spent halogentated solvents)

D009 (mercury)

F003 (spent non-halogentated solvents)

D010 (selenium)

FOOS (spent non-halogentated solvents)

DOll (silver)

D004 (arsenic)

D018 (benzene)

D005 (barium)

D035 (methyl ethyl ketone)

D006 (cadmium)

D039 (tetrachloroethylene)

D007 (chromium)

. D040 (trichlorothylene)

The assignment of hazardous waste number indicates that wastes are allowable by
permit, that the wastes are compatible; that prohibited items such as ignitable, corrosive,
and reactive waste are not present; and that explosives, pyrophorics, and compressed
gases are not present.
9.2.7.2 Volatile Organic Compounds'(VOCs)
The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers applied to the waste. There
are specific listed wastes associated with this waste stream and therefore VOCs will be
assigned to this waste.
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10.0

LOS ALAMOS NATIONAL LABORATORY

10.1

Location and Description

The Los Alamos National Laboratory (LANL) is located approximately 60 miles north of Albuquerque
and 24 miles west of Santa Fe in Los Alamos County, New Mexico. The laboratory facilities are
dispersed among numerous Technical Areas (TAs) spread over a 40 square mile site on the Pajarito
Plateau. The plateau consists of several finger-like mesas extending eastward from the Jemez Mountains
to the Rio Grande Valley with steep eroded canyons separating the mesas. The elevation of the mesas
range from 6100 to 7700 feet. Some TAs are located in canyons.

10.2

Waste Information

10.2.1 Mission

(

l.

The Los Alamos Scientific Laboratory was established in 1943 by the U.S. Army's Manhattan
Engineer District for the purpose of developing the first atomic weapons. Known as the Los
Alamos Scientific Laboratory for many years, the name was changed to the Los Alamos
National Laboratory in December 1980. LANL was the research, development, engineering
design, and testing center for the Manhattan Project. The mission was the application of science
and technology to problems of national security, including the maintenance of a strong defense,
the fulfillment of arms controls commitments and the guarantee of a secure energy supply for the
future. LANL's mission since World War II has included nuclear device design, research,
development, testing; stockpile certification; and plutonium storage. Major programs currently
include research in nuclear and conventional weapons development; nuclear fission and fusion;
nuclear safeguards and security; verification and control technologies; fundamental research in
particle physics, mathematics, chemistry, and materials; and waste management technology
development and testing. Research on peaceful uses of nuclear energy has included space
applications, power reactor programs, magnetic and inertial fusion, radiobiology, and medicine.
Other programs include astrophysics, earth sciences,. lasers, computer sciences, solar energy,
geothermal energy, biomedical and environmental research, and nuclear waste manag~ment
research.
10.2.2 Generation of Waste
RH TRU waste is primarily generated by the Irradiated Materials Examination Group. Th1s
waste consists of solid wastes from laboratory and hot cell operations arid includes small
laboratory and hot cell equipment, materials such as fines resulting from grinding and cuttings,
miscellaneous fuel specimens and their containers, and general debris from hot cell cleanup and
decontamination. The general debris consists primarily of combustible waste, such as paper,
rags, plastic, and rubber, with the plastic component consisting of tape, polyethylene and vinyl
gloves, Tygon tubing, polystyrene, plastic vials, Teflon, and plexiglass. The cellulosic portion
consists ofrags, wood, cardboard, lab coats and coveralls, and paper. Noncombustible wastes
that are present include cans, lids, graphite molds, furnaces, pyrochemical salts and related
equipment, and glassware. Some RH TRU waste will be received from programmatic activities
at the Sandia National Laboratories (SNL).
10.2.3 Defense Determination

(

A formal defense determination for RH TRU waste will be made, but the material is expected to
be defense related. However, the CH-TRU waste has been determined to be defense related;
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and reactive waste are not present; and that explosives, pyrophorics, and compressed
gases are not present.
Volatile Organic Compounds (VOCs)

10.2.7.2

The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers-applied to the waste. There
are specific listed wastes associated with this waste stream and therefore VOCs will be
assigned to this waste.
10.2.7.3

Sumrnaiy Category Group (Physical Form)
The LANL RH TRU will be managed as debris (S5000) waste streams.

10.2.8 Prohibited Items
10.2.8.1

Polychlorinated Biphenyls (PCBs)
The site has reported no PCBs in their waste. However, a formal review and
determination will be required.

10.2.8.2

Liquids >1 percent By Volume
There will be no amounts ofliquids in the waste streams that exceed the TSDF-WAC.
This will be established during the characterization of the waste.

10.2.9 EPA Physical and Chemical Properties

(
10.2.9.l

Cellulosics, Plastic, and Rubber (CPR)
The estimated range of concentration of CPR is Oto 980 kg/m3 and the average is 95
kg/m3 • For S5000 waste, the amount of CPR will be determined by multiplying the
volume of the waste in the container_ by the density of plastic (620 kg/m3). Weights up to
the net weight of the container will be assigned using this method.

10.2.9.2

Ferrous and Non-Ferrous Metals
The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights. There is estimated to be in
excess of 135 containers.
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11.2.3 Defense Determination

(

A formal defense determination for RH TRU waste will be made, but the material is expected to
be defense related.
11.2.4 Amount
The current estimate is that 1308 m3 of RH TRU is stored and an additional 534 m 3 of waste will
. be generated. Based on expected treatment options, primarily drying of the sludge materials, the
expected disposal volume is only 453 m3.
11.2.5 Location of Waste
None of this waste is in canisters; but placement of the waste in canisters is scheduled to begin in
FY2003 and will be performed by Foster-Wheeler, the contractor performing the characterization
and packaging activities.
11.2.6 Nuclear Properties
11.2.6.1

Radionuclide Distribution
The predominant radionuclides reported include Co-60, Sr-90, Y-90, Ba-137m, Cs-137,
Eu-152, Eu-154, U-233, U-235, U-238, Pu-238, Pu-239, Pu-240, Pu-241, Am-241,
Cm-244, and Cf-252.

11.2.6.2
(

RH TRU Determination

Based on the known surface dose rate this waste is designated as RH TRU. A formal
determination will be made during the characterization of the waste.
11.2.6.3

Surface Dose Rate
The surface dose rates of these sludges are generally near 10 rem/h (unshielded). The
estimated dose rate range is expected to be between O.2 to 1,000 rem/h.

11.2.6.4

RH TRU Activity
The estimated RH TRU activity for ORNL is 2,400 curies.

11.2.6.5

Total Activity Determination
The estimated stored activity is 587,000 curies.
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11.2.9.2

(

Ferrous and Non-Ferrous Metals
The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights. There is estimated to be in
excess of 508 containers.

(
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12.2.6.2

RH TRU Determination
Based on the lmown surface dose rate this waste is designated as RR TRU. A formal
determination will be made during the characterization of the waste.

(
12.2.6.3

Surface Dose Rate
No information is available about the estimated dose rate ranges.

RR TRU Activity

12.2.6.4

The estimated RH TRU activity has not been reported.
Total Activity Determination

12.2.6.5

The estimated stored activity has not been reported.
12.2.7 RCRA Chemical and Physical Properties
Hazardous Waste Numbers

12.2.7.1

No hazardous waste information is available on this waste. The assignment of hazardous
waste number will be required to indicate that wastes are allowable by permit; that the
wastes are compatible; that prohibited items such as ignitable, corrosive, and reactive
waste are not present; and that explosives, pyrophorics, and compressed gases are not
present.

(

Volatile Organic Compounds (VOCs)

12.2.7.2

The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers applied to the waste. There
· are no specific listed wastes associated with this waste stream and therefore no VOCs are
assigned to this waste.
Summary Category Group (Physical Form)

12.2.7.3

The SNL RH TRU waste will be managed as debris (S5000) waste streams.
12.2.8 Prohibited Items
12.2.8.1

Polychlorinated Biphenyls (PCBs)
The site has reported no PCBs in their waste. However, a formal review and
determination will be required.

12.2.8.2

Liquids > 1 percent By Volume
There will be no amounts ofliquids in the waste streams that exceed the TSDF-WAC.
This will be established during the characterization of the waste.
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13.0

SAVANNAH RIVER SITE

13.1

Location and Description

The Savannah River Site (SRS) is located about 19 miles southeast of Aiken, South Carolina, on 198,334
acres along the Savannah River. The SRS encompasses parts of three counties, Aiken, Barnwell, and
Allendale in western South Carolina. The closest major cities are Aiken, South Carolina, and Augusta,
Georgia. The site is a controlled area with limited public access. The facilities occupy less than 8
percent of the site. The remaining 92 percentis divided into forest (80 percent) and wetlands (20
percent).

13.2

Waste Information

13 .2.1 Mission
The primary mission of the SRS has been to support national security as a major source of
reactor-produced materials, primarily tritium, plutonium, heavy water (deuterium) and other
special nuclear materials for weapons manufacturing. The mission was broadened over the years
to include the production of other isotopes, such as Pu-238. SRS's production activities also
included the loading of tritium containers for the nuclear weapons, reclamation of tritium
containers, and the purification of tritium recovered from retired weapons.

I

\,

The decision in 1950 to go ahead with the Savannah River Plant was driven by the perceived
need for tritium in the fusion weapon program following President Truman's directive of January
31, 1950, to develop a thermonuclear weapon (the "super"). While production of tritium in the·
Hanford reactor had been demonstrated, the new plant at Savannah River was necessary to avoid
serious curtailment in the production of plutonium at Hanford for the fission program. If
thermonuclear weapons proved unfeasible or tritium requiremei:;its turned out to be less than
anticipated, the construction of Savannah River was further justified in order to increase
plutonium production, to provide a higher efficiency in the use of uranium ore,. to provide
security against attack of the Hanford reactors, and to provide replacement reactors in the event
of the retirement of older Hanford reactors.
Five reactors (currently shut down); two chemical processing plants; a tritium extraction,
purification, and loading facility; and a high-level waste solidification facility comprise the major
elements of the Defense Program operations and facilities at SRS.
·
The SRS waste management mission is to comply with applicable federal and state regulations,
DOE Orders, and the Management and Operating Contractor policies, to minimize effects on the
environment and the generation of new waste, and to the extent possible, contain waste handling,
treatment, storage, and disposal within the site. Other mission objectives include the
demonstration and application of remediation technologies and the environmental restoration of
the SRS site. With the changing defense posture, environmental restoration is receiving
increased emphasis as opposed to weapons materials production.
13.2.2 Generation of Waste

(

At SRS, production of useful radioactive isotopes is accompanied by production ofradioactive
waste. These wastes must be safely contained and stored until the risk associated with their
radioactivity is eliminated by decay or the waste is permanently disposed. fu both production
and power nuclear reactors, neutrons strike uranium-235 atoms in the reactor fuel, add energy
and cause the atoms to become unstable and split apart or "fission." This results in the
production of fission products and more neutrons, initiating a sustained chain reaction and a
RH TRU Waste Inventory Report and Site Descriptions

A-41

June 2002

13.2.4 Amount
The current volume estimates are 1 m3 of RH TRU waste in storage.

(

13.2.5 Location of Waste
None of this waste is in canisters. SRS's RH TRU waste will be sent to ORNL for
characterization and packaging.
13.2.6 Nuclear Properties
Radionuclide Distribution

13.2.6.1

The predominant radionuclides have not been reported.
RH TRU Determination

13.2.6.2

An informal RH TRU determination has been made about this waste based on surface
dose rate. A formal determination will be made during the characterization of the waste.

Surface Dose Rate

13.2.6.3

No information is available about the estimated dose rate ranges.
13.2.6.4

RH TRU Activity
The estimated RH TRU activity has not been reported.

(
Total Activity Determination

13.2.6.5

The estimated stored activity has not been reported.
13.2.7 RCRA Chemical and Physical Properties
Hazardous Waste Numbers

13.2.7.l

No hazardous waste information is available on this waste. The assignment of hazardous
waste numbers will be required to indicate that wastes are allowable by permit; that the
wastes are compatible; that prohibited items such as ignitable, corrosive, and reactive
waste are not present; and that explosives, pyrophorics, and compressed gases are not
present.
13.2.7.2

Volatile Organic Compounds (VOCs)
The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers applied to the waste. There
are no specific listed wastes associated with this waste stream and therefore no VOCs are
assigned to this waste.

13.2.7.3

Summary Category Group (Physical Form)
The SRS RH TRU waste will be managed as debris (S5000) waste streams.
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14.0

(

OTHER POTENTIAL RH TRU WASTES

14.A WEST VALLEY DEMONSTRATION PROJECT
Location and Description

14.A.1

The West Vailey Demonstration Project (WVDP) occupies 200 acres and is a former commercial
reprocessing facility for spent nuclear fuel. The site is located 35 miles south of Buffalo, New
York, on roIIing, forested hiIIs.
The WVDP came into being through the West VaIIey Demonstration Project Act of 1980. The
Act mandated that the DOE is responsible for solidifying high-level waste, disposing of waste
created by solidification, and decommissioning the facilities used in the process. The land and
facilities are the property of the New York State Energy Research and Development Authority
(NYSERDA) and represents only 200 acres of the larger Western New York Service Center,
which is approximately 3,000 acres. After decommissioning is complete, the Act requires that the
premises be returned to New York. Until that time, the Act requires the state to pay ten percent of
the Project costs, with the DOE paying the remaining 90 percent.
At this time, the WVDP is one of five sites that reports to the Department of Energy Ohio Field
Office. The work is performed for the DOE by West VaIIey Nuclear Services under a
Management and Operating contract.
. To date, over ninety-seven percent of the high-level waste radioactivity has been vitrified into
255 glass logs. These canisters meet the acceptance criteria for long-term geologic disposal and
wiII be stored on site until such a repository is available. At this time, the high-level waste
solidification portion of the WVDP is in its final stages, and the WVDP is now looking forward
to moving into the decontamination and decommissioning portion of its mission.

14.A.2 Waste Information
14.A.2.l

Mission
The site was operated as a nuclear fuel reprocessing center from 1966 to 1972 and
accepted radioactive waste for disposal until 1975. During its operation, 700 tons of
spent reactor fuel were processed, resulting in 660,000 gallons of highly radioactive
liquid waste. The liquid waste was stored in an underground waste tank. The operating
company also used a 15-acre area for the disposal of radioactive waste from commercial
waste generators, and another seven-acre landfill to dispose of radioactive waste
generated by reprocessing. Following four additional years of pursuing modifications to
the plant, the operating company decided that the costs and regulatory requirements of
reprocessing made the. venture impractical. The company decided to exercise its right to
leave the site after its lease expired on December 31, 1980, transferring ownership and
responsibility for the waste and facility to New York.

In 1980, President Jimmy Carter signed into law the West Valley Demonstration Act,
which directed the DOE to perform the following activities at the Western New York
Nuclear Service Center:

(

•

Solidify the high-level radioactive waste;

•

Develop containers suitable for permanent disposal of the waste;
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14.A.2.6.4

RH TRU Activity
The estimated RH TRU activity has not been reported.

14.A.2.6.5

Total Activity Determination
The estimated RH TRU activity has not been reported.

14.A.2.7

RCRA Chemical and Physical Properties

14.A.2.7.l

Hazardous Waste Numbers
No hazardous waste information has been reported on this waste. The
assignment of hazardous waste numbers is required to indicate that wastes are
allowable by permit; that the wastes are compatible; that prohibited items such
as ignitable, corrosive, and reactive waste are not present; and that explosives,
pyrophorics, and compressed gases are not present.

14.A.2.7.2

Volatile Organic Compounds (VOCs)
The chemical properties of the waste are bounded by assigning the saturation
value for each VOC associated with the specific listed waste numbers applied to
the waste. If there are specific listed wastes associated with this waste stream
then VOCs will be assigned to this waste.

14.A.2.7.3

(

Summary Category Group (Physical Form)
The WVDP RH TRU will be managed as homogeneous solids (S3000) and
debris (SS000) waste streams.

14.A.2.8

Prohibited Items

14.A.2.8.l

Polychlorinated Biphenyls (PCBs)
The site has reported no PCBs in their waste. However, a formal review and
determination will be required.

14.A.2.8.2

Liquids> 1 percent By Volume
There will be no amounts of liquids in the waste streams that exceed the
TSDF-WAC. This will be established during the characterization of the waste.

14.A.2.9

EPA Physical and Chemical Properties

14.A.2.9.l

(

Cellulosics, Plastic, and Rubber (CPR)
The estimated range of concentration of CPR is Oto 439 kg/m3 and the average
is 41 kg/m3 • The amount of CPR for S3000 waste stream will be assigned as 0.
For S5000 waste, the amount of CPR will be determined by multiplying the
volume of the waste in the container by the density of plastic (620 kg/m3).
Weights up to the net weight of the container will be assigned using this method.
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14.B Idaho Nuclear Technology and Engineering Center/lNEEL
14.B.1 Location and Description
Additional potential sources of RH TRU waste are being identified during review of INEEL
programs. One source is anticipated to be generated at the INEEL from the Idaho Nuclear
Technology and Engineering Center (INTEC). For additional information on location see
INEEL section.

14.B.2 Waste Information
14.B.2.1

Mission
The facility was previously lmown as the Idaho Chemical Processing Plant and was
established in the early 1950s. Its original mission was to reprocess spent nuclear fuels
by chemically separating out the reusable uranium and subsequently calcining the
resultant high-level waste. Calcining of high-level waste was completed in 1998 and
contains 99 percent of the radionuclides generated during spent fuel reprocessing. The
current mission is the storage of mixed transuranic waste, sodium bearing waste (SBW),
high-level waste calcine, spent nuclear fuel and development of waste treatment
methods.

14.B.2.2

(

Generation of Waste
The waste stream that has potential to generate RH TRU waste is the SBW if it is
declared to be transuranic waste through the waste incidental to reprocessing (WIR.)
determination process. The current tank radionuclide inventory in the SBW liquid and
solids represents about 1 percent of the initial radionuclides from spent fuel
reprocessing. SBW is a mixture that includes waste from various sources, including:
decontamination solutions from past spent fuel reprocessing maintenance activities, tank
heel solids, liquid wastes from ongoing maintenance and closure activities at INTEC,
remaining second- and third-cycle spent fuel reprocessing extraction wastes, and trace
contamination from first-cycle spent fuel reprocessing extraction waste. Several
treatment processes are under consideration for the treatment of SBW. These treatment
methods include liquid-liquid extraction (UNEX and TRUEX), calcination, direct
grouting, direct vitrification, steam reformit;1g, and the CH-TRU grout process.
Several evaluations are now in process to assess the treatment options for packaging the
RH TRU waste generated during the processing of the high level waste. This waste is.
expected to be classified as WIR. and disposed of at the WIPP. Evaluations are also
underway to examine treatment and packaging options for disposal. Depending on the
option selected, the final packaged volume could be significantly greater than the current
estimate of 900 m 3 •
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FOOS (spent non-halogenated solvents)

D008 (lead)

DOOl (ignitable)

D009 (mercury)

'

D003 (corrosive)

DOlO (selenium)

D004 (arsenic)

DO 11 (silver)

DOOS (barium)

U134 (hydrogen fluoride)

The assignment of hazardous waste number indicates that not all of the wastes
are allowable by permit. The presence of wastes with hazardous waste number
Ul34 will require either a revision to the permit or treatment, to ensure that the
wastes are compatible; that prohibited items such as ignitable, corrosive, and
reactive waste are not present; and that explosives, pyrophorics, and compressed
gases are not present.
14.B.2.7.2

Volatile Organic Compounds (VOCs)
The chemical properties of the waste are bounded by assigning the saturation
value for each VOC associated with the specific listed waste numbers applied to
the waste. There are specific listed wastes associated with this waste stream and
therefore VOCs will be assigned to this waste.

14.B.2.7.3

Summary Category Group (Physical Form)
The RH TRU will be managed as homogeneous solids (S3000) waste streams.

14.B.2.8

Prohibited Items

14.B.2.8.l

Polychlorinated Biphenyls (PCBs)
The site has reported no PCBs in their waste. However, a formal review and
determination will be required.

14.B.2.8.2

Liquids > 1. percent By Volume
There will be no amounts of liquids in the waste streams that exceed the TSDFW AC. This will be established during the characterization of the waste.

14.B.2.9

EPA Physical and Chemical Properties

14.B.2.9.l

Cellulosics, Plastic, and Rubber (CPR)
The estimated range of concentration of CPR is Oto 439 kg/m3 and the average
is 41 kg/m3 • The amount of CPR for S3000 waste stream will be assigned as 0.

14.B.2.9.2

(

Ferrous and Non-Ferrous Metals
The amount of ferrous and non-ferrous materials will be assigned by disposed
canister count and average container material of construction weights. There is
estimated to be in excess of 1010 containers.
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14.C.2.6.2

RH TRU Determination
Based on lmowledge of the dose rates associated with these materials, these
wastes are !mown to be RH TRU. A formal determination will be made during
the characterization of the waste.

(
14.C.2.6.3

Surface Dose Rate
The range of dose rates is estimated to be in excess of 100 rem/h.

14.C.2.6.4

RH TRU Activity
The estimated RH TRU activity has not been reported.

14.C.2.6.5

Total Activity Determination
The estimated total activity is between 1.5 to 2.25 million curies.

14.C.2.7

RCRA Chemical and Physical Properties

14.C.2.7.l

Hazardous Waste Numbers
The hazardous waste numbers associated with this waste have not been reported.
The assignment of hazardous waste numbers is required to indicate that wastes
are allowable by permit; that the wastes are compatible; that prohibited items
such as ignitable, corrosive, and reactive waste are not present; and that
explosives, pyrophorics, and compressed gases are not present.

14.C.2.7.2

Volatile Organic Compounds (VOCs)
The chemical properties of the waste are bounded by assigning the
saturation value for each VOC associated with the specific listed waste
numbers applied to the waste. If there are specific listed wastes asi;ociated
with this waste stream, then VOCs will be assigned to this waste.

14.C.2.7.3

Summary Category Group (Physical Form)
The RH TRU will be managed as debris (S5000) waste streams.

14.C.2.8

Prohibited Items

14.C.2.8.l

Polychlorinated Biphenyls (PCBs)
The site has reported no PCBs in their waste. However, a formal review and
determination will be required.

14.C.2.8:2

Liquids > 1 percent By Volume
There will be no amounts ofliquids in the waste streams that exceed the TSDFW AC. This will be established during the characterization of the waste.

(
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SUPPLEMENT 2

Sandia National Laboratories
Carlsbad Programs Group
Waste Isolation Pilot Plant
Summary of the RH-TRU Inventory Impact Assessment for the WIPP
Resource Conservation and Recovery Act Permit

By Teklu Hadgu and Ross Kirkes
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List of Acronyms
BRAGFLO
CCA
CMS
40CFR
CH-TRU
DOE
DRZ
EPA
LWA
NMED
PA
PAVT
RCRA
RHEPA
RH-TRU
SNL
TRU
VMS
WIPP

Brine and Gas Flow - code for modeling brine and gas flow within
the WIPP repository site
Compliance Certification Application
Configuration Management System
Title 40 of the Code or'Federal Regulations
Contact-Handled Transuranic
U.S. Department of Energy
Disturbed Rock Zone
U. S. Environmental Protection Agency
Land Withdrawal Act
New Mexico Environment Department
Performance Assessment
Performance Assessment Verification Test
Resource Conservation and Recoyery Act
RH-TRU Inventory Impact Assessment with EPA Mandated
Baseline
Remote-Handled Transuranic
Sandia National Laboratories
Transuranic
Virtual Memory System
Waste Isolation Pilot Plant

3

•
•

changes to remove references to the defunct Ingres database
Y2K related changes.

The calculations are done in a PA framework on a repository scale. For the 300-year
calculations only the undisturbed scenario is considered and the results will demonstrate
that no contaminated brine or gas reaches the land withdrawal boundary.

1.2

Approach

1.2.1 Identification of the RH-TRU Inventory
The RH-TRU waste contains components that are both radioactive and non-radioactive.
For the 300-year RCRA calculations, only the non-radioactive components are examined.
Examination of the CCA results [Helton, 1998] indicates that there are three nonradioactive components that have the potential to impact repository performance. These
are 1) the amount of free water, 2) the amount of corrodible metals, and 3) the amount of
bio-degradables. Vaughn et al. (2001) considers bounding estimates for the nonradioactive components identified above. Radioactive components will not be addressed
because the radionuclide inventory does not impact brine and gas flow migration. Please
refer to Vaughn et al. (2001) for radionuclide related calculations.
Derivation of the bounding estimates is discussed in Section 2. It should be kept in mind
that these bounding estimates are not intended to be realistic upper limits. Rather the
values were selected so that they could never realistically be exceeded at WIPP. If results
for these bounding calculations demonstrate compliance~ then additional characterization
of the RH-TRU waste is unnecessary from the perspective of containment since
repository performance is acceptable regardless of the contents or uncertainty in the
characterization data of the RH-TRU inventory.
·

1.2.2 Calculation Design
As described above, a time scale of 300 years is considered for the calculations described
in this summary. This assessment uses a configuration identical to the long-term
performance assessment time scale but only considers the undisturbed repository for a
period of 300-years after closure (Vaughn et al., 2001). This time scale represents a shortterm repository performance assessment or 10 times the 30-year regulatory requirement
[EPA, 1987]. The metric selected for comparisons is brine and gas migration from the
waste disposal region. The BRAGFLO code from the RHEP A system of codes 1s
sufficient to perform this assessment.

5

filling all of the canisters half-full of water and then adding the waste. The emplaced
volume of water becomes 50% of the RH-TRU waste volume (7080 m3) or 3540m3 •
Set 4 investigates the impact of maximizing the corrodible metals component of the RHTRU waste. Following the approach of Set 3, above, the maximum volume of corrodible
metal is determined as being the volume of steel that can be poured into the RH canisters
after waste is emplaced at a 50% loading density. Again, this volume is equivalent to
filling each RH-TRU canister half-full with molten steel. The rest of the RH-TRU
inventory components occupy the remainder of the canister volume, compacting if
necessary to fill to the RH design volume used in the PAVT.
Table 1: Description of Non-Radioactive Computational Sets

Computational Sets

Description and Assumptions

I. PA VT BASELINE

Use the existing 1997 PA VT calculations for the Baseline. This includes all
569 CH-TRU waste streams and I RH-TRU waste bin (equivalent to401
RH-TRU waste streams). Volumes for CH- and RH-TRU are set at
5.95E+06 ft3 (l .68485E+05 m3) and 0.25E+06 ft3 (7.0792IE+03 m3),
respectively. Material mass values are determined from the TWBIR, [BIR-2
1996] and radionuclide inventory information is that derived by EPAUNI
(Sanchez 1997) and previously used in the 1996 CCA.

2. Max RH-TRU Plastics

This computational set resembles the Baseline, with the exception that the
material properties o'fthe RH-TRU (only) waste matrices have been set to
zero with the exception of the biodegradable components, which are to be set
to a realistic maximum. Consideration for this computational set is the need
to investigate the. relative significance of gas generation potential due to
biodegradation. Thus the material property for this set corresponds to
cellulosics, plastics, or rubbers whichever component is the greater
contributor. Plastics are the greater contributors due to greater carbon atom
equivalence and theoretical density compared to cellulosics or rubbers. The
maximum emplacement density [BIR-2 1996] for plastics (620. kg/m3) used
in this set is greater than that identified for a waste surrogate composed of
pure plastics (theoretical density of 1200 kg/m3) and using a loading porosity
of 0.50 (600 kg/m3). Therefore, a value of 620 kg/m3 will be used for the
maximum density of plastics to be emplaced in the. RH canisters .. The other
non-biodegradable components of the waste (RH and CH) will be held at
their PAVT values. Therefore, when RH waste plastics are maximized,
cellulose is 0, rubber is 0, and iron and water are at PA VT baseline value.
For CH waste everything is as specified in the PA VT baseline.

3. Max RH-TRU H2 O

This computational set is similar to Set #2, except that water (flooded RHTRU canisters) is investigated. For this analysis the maximum mass of water
to be contained in the RH canisters will be the theoretical density of water
(1000 kg/m3) times the volume of the RH canisters times a 50% void
volume. Therefore, for RH waste, water is maximized while plastics,
cellulose, rubber, and iron are held at PA VT baseline values. For CH waste
·~
all inventory is as specified in the PAVT baseline.

4. MaxRH-TRU Steel

This computational set is similar to Set #2, except that ferrous metals are
investigated. Note, for this analysis the maximum mass of iron to be
contained in the RH-TRU canister is the theoretical density of water times
the volume of the RH-TRU canisters times a 50% emplacement porosity.
Therefore, for RH waste, iron is maximized while plastics, cellulose, rubber,
and water are held at PA VT baseline values. For CH waste all inventory is as
soecified in the PA VT baseline.
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3.1.3 Impact/Results
The brine and gas flow field was colfsidered-forevaluation of undisturbed performance
during the 300-year time frame. It is sufficient to demonstrate that in the 300-year time
no contaminated brine or gas migrate to the land withdrawal boundary.
The additional plastics (computational set 2) or water (computational set 3) will ge~erate
more gas, which in turn would generate higher repository pressures. The only viable flow
path for contamin'ated brine during the undisturbed 300-year phase is from the repository
out the anhydrite markerbeds or up the shaft by way of the DRZ.
The results of the two 300-year calculations are shown in Tables 2 to 4. As described in
the introduction the baseline results are different from that reported in the WIPP RCRA
permit application [DOE, 1998] because for the present calculations BP A mandated
PAVT data were used as baseline, and not the baseline used in the RCRA permit
application. Table 2 shows that the changes in repository average pressure due to
maximizing biodegradable materials and water are not, significant, and are much lower
than the lithostatic pressures of surrounding formations. Table 3 shows that average
repository brine saturation slightly increases due to maximizing water. Table 4 shows
total brine and gas outflows. The total brine flow out of the waste region of the repository
amounts to only 0.0732 m3 for the bounding cellulosics (set 2) run and a much smaller
amount for the bounding water (set 3) run. This small volume of brine is the only
contaminated brine release from the waste region in the 300-year period. It is important
to note that this brine movement only represents movement away from the immediate
vicinity of the waste region, and does not represent brine at the land withdrawal
boundary. The small volume of brine cannot be detected at the land withdrawal
boundary. The gas flow both at the markerbeds and at the specified horizon within the
shaft shows zero cumulative gas flow for both calculational sets. Therefore, no gas
migrates to the land withdrawal boundary.
Table 2: Average repository pressure for 300-year in MPa (mean values)

Time [Year]
0
50
100
150
200
250
300

PAVT Baseline
0.1010
0.7440
1.4800
2.1700
2.8300
3.3800
3.8800

Maximized Plastics
0.1010
0.8700
1.7400
2.5600
3.3000
3.9100
4.4700
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Maximized Water
0.1010
0.7690
1.5500
2.2700
2.9600
3.5400
4.0900

4.2
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SUPPLEMENT 3
Maximum VOC Emission Rates from RH Canisters

MAXIMUM

(

voe EMISSION RATES FROM RH CANISTERS

INTRODUCTION

The Waste Isolation Pilot Plant (WIPP) is operating under a Resource Conservation and Recovery
Act (RCRA) Hazardous Waste Facility Permit (Permit) that contains limitations on allowable
emissions from contact-handled (CH) transuranic (TRU) waste. The environmental peIformance
standard imposed on the WIPP consists of controlling volatile organic compound (VOC) emissions
to ensure the public and facility worker safety. Meeting the environmental performance standard
for VOC emissions is based on the container headspace gas concentration, filter type, number of
containers emitting, and the mine ventilation rate.
TRU wastes that have a measured radiation dose rate equal to or greater than 200 mrem/hr are
classified as remote-handled (RH) TRU wastes. These RH TRU Mixed Wastes contain larger
quantities of radionuclides that emit beta and gamma as well as alpha radiation. In fact, the main
difference between the RH TRU Mixed Waste and CH TRU waste is the presence of larger
amounts of fission and activation products (e.g., Cesium-137, Strontium-90, Barium-137m, and
Cobalt-60) in RH TRU Mixed Waste. These fission and activation products emit penetrating X- and
gamma radiation, and have relatively short half-lives (typically 3o·years or less).
The WIPP Land Withdrawal Act (LWA) permits disposal volumes of 6.2 million cubic feet of TRU
waste. Section 7 (a) of the LWA limits the surface dose rate from RH waste to 1,000 rems per hour,
and no more than 5% of the volume of RH waste can exceed 100 rems per hour. The final treated
RH TRU Mixed Waste inventory will contain primarily heterogenous waste, solidified inorganics,
and metals.
(
I

TRU wastes will be transported to the WIPP by truck from the generator/storage sites. Upon arrival
at the WIPP, each RH TRU shipmehtwill be inspected and removed from the transport vehicles and
positioned for waste transfer. The canister will then be removed from the shipping cask, loaded into
a heavily shielded Facility Cask, and lowered underground through_ the Waste Shaft for
emplacement. The Facility Cask will be transported to the disposal location and the canister will be
emplaced with the Facility Cask held in position to provide adequate shielding at all times.
The waste disposal area within WIPP consists of eight panels, each containing seven rooms
between access drifts, however, RH TRU Mixed Waste will not be placed in Panel 1, leaving only
seven panels for RH TRU Mixed Waste disposal. The RH TRU Mixed Wastes will be emplaced in
a manner different from that for the CH TRU wastes because of packaging, shielding, and loading
requirements; operational equipment; and structural considerations. The current disposal
configuration of the CH TRU inventory includes emplacement of the waste packages in disposal
rooms that measure 33 ft wide, 13 ft high, and 300 ft long (DOE 1991 ). The current configuration
for RH TRU disposal includes emplacement into the walls in horizontal boreholes. These boreholes
will be drilled 4 feet from the floor on 8-foot centers (DOE 1991 ). A shield plug capping each
borehole after emplacement of the RH TRU canister in the room wall will provide the necessary
shielding required for worker safety. Appendix A of the Remote-Handled Transuranic Waste Study
(DOE 1995) includes a description of the RH TRU shield plug currently planned for implementation.
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X

=

1-T/Tc

Pvp = voe vapor pressure at 303 K, (bars)
Pc = voe critical pressure, (bars)
Tc = voe critical temperature, (K)
= Temperature of WIPP disposal ro.om (303 K)
T
The critical pressures and temperatures of the VOCs as well as the coefficients VP A, VP B, VP C,
VP D required for Equation (1) are listed in Table 2.
There are no vapor pressure coefficients available for 1, 1-dichloroethene. The vapor pressure of this
voe was interpolated from a vapor pressure table for this compound from the Handbook of
Chemistry and Physics (CRC 1978). The relevant values are listed in Table 1. In interpolating the
vapor pressure at 303 K, the relationship that the logarithm of the vapor pressure is inversely
proportional to the temperature (Treybal 1980) was used.

Table 1. 1,1-Dichloroethene Vapor Pressures
Temperature (°C}

Temperature (K)

Vapor Pressure (Pvp} (mmHg)

14.8

287.8

400

31.7

304.7

760

1 / 287.8- 1 / 303
log 400- log Pvp(303)
=
1 / 287.8- 1 / 304.7
log 400- log 760
Solving for the vapor pressure of 1, 1-dichloroethene at 303 K, log Pvp(303) gives
log Pvp(303) = 6.572
Pvp(303)

=715 mm Hg= 715 mmHg/(760 mmHg/atm) =0.9408 atm

The methodology used to calculate the vapor pressure concentration for each of the VOCs in the
gas phase ignores the effects of the other VOCs present. This is another conservative assumption
because, in reality, interference from otherVOCs will cause the actual concentrations to be less than
the saturated vapor pressure concentrations in air. In addition, no credit is taken for the diffusion of
the filters or any source reduction resulting in a steady state concentration being assumed behind
the shield plug. Therefore, the gas being emitted into the room is conservatively assumed to
constantly be at the saturated vapor pressure concentrations.
2.2

Number of RH Canisters In a Room

The first step in establishing the total rate of gas pressurization from RH canisters is to establish
the number of RH canisters per room. Based on Figure 4.2-7 of the WIPP RH PTSR (DOE
1999), a panel will have a maximum of 731 RH boreholes. Room 1 of a panel will have the.most
boreholes i.e. 120 boreholes. Room 1 is the last room in a panel and is "U-shaped," so the back
wall is longer, allowing more boreholes to be placed in this room. As a conservative assumption,
the calculations will use this maximum number.
3
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Table 2. VOC Properties
Properties
of Gases
& Liquids
Appendix
A No.

MW
(g/mol)

Carbon
Tetrachloride

94

Chloroform

VPD

ln(Pvp/Pc)
from Eq.1
for VP

Pvp
(bar)

Pvp
(atm)

Mole
Fraction

-2.8993

-2.49466

0.4554277

-5.4897228

0.1883

0:1858

0.1858

-2.1397

-3.44421

0.435123

-5.1186177

0.3214

0.3172

0.3172

0.9533

0.9408

0.9408

-6.0037215

0.1326

0.1309

0.1309

-4.511202

0.6921

0.6830

X

Tc (K)

VPA

VPB

VPC

153.84

556.4

45.6

-7.07139

1.71497

103

119.39

536.4

53.7

-6.95546

1.16625

1, 1-Dichloroethene

None

96.95

513

48.1

1,2-Dichloroethane

158

98.97

566

53.7

-7.36864

1.76727

-3.34295

-1.4353

0.4646643

Methylene
Chloride

107

84.94

510

63

-7.35739

2.17546

-4.07038

3.50701

0.4058824

Compound

voe

(Equation
(1)forVP)

Pc
(bar)

Carcinogens

0.6830
\

1, 1,2,2Tetrachloroethane

143

167.86

661.2

58.4

-7.98542

2.49931

-4.07076

-0.6918

0.5417423

-8.7160059

0.0096

0.0094

1, 1, 1Trichloroethane

149

133.42

545

43

-7.31317

2.04642

-3.77747

-0.45475

0.4440367

-5.3528837

0.2036

0.2009 / 0.2009

Chlorobenzene

340

112.56

632.4

45.2

-7.587

2.26551

-4.09418

0.17038

0.5208729

-7.6709981

0.0211 . 0.0208

0.0208

Toluene

400

92.13

591.8

41

-7.28607

1.38091

-2.83433

-2.?'9168

0.4880027

-6.7421505

0.0484

0.0478

I

0.0094

Noncarcinogens

5

0.0478
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2.3

Gas Generation Mechanisms

. Based on existing studies, potential gas generation mechanisms include:
•

Microbial degradation of plastics

•

Anoxic corrosion of metal

•

Radiolysis of waste materials

•

Gas displacement due to creep closure of the salt borehole

The potential for and magnitude of each mechanism on VOC emissions from the RH TRU Mixed
Waste canisters are discussed below.
2.3.1

Microbial Gas Generation

Microbial gas generation due to degradation of plastics produces O to 0.04 mole/kg cellulosics/yr.
under humid conditions. (DOE 1996b). The total mass of equivalent cellulosics is given by Equation
(6) of Gas Generation Information (DOE 1996b) as:

Total cel/ulosics (kg)= actual cel/ulosics (kg)+ 1.7 plastics (kg)+ rubbers

(kg)

The materials in the RH inventory are obtained from the Transuranic Waste Baseline Inventory
Report, Revision 3 (DOE 1996c) and are summarized in Table 3.

l

Table 3. Mass of Cellulose, Rubber, Plastic and Cellulosics Equivalents in RH Inventory
Material

Mass in RH Inventory (kg)

Equivalent Cellulosics (kg)

Cellulose

1.2036 X 105

1.2036

Rubber

0.2336 X 105

0.2336 X 105

Plastic

1.2815 X 105

2.1786

X

105

Total

2.7187 X 10 5

3.6158

X

10 5

X

105

The number of RH canisters to be disposed atWIPP is assumed to be 7,955 (DOE 1995). Therefore
the average mass of cellulosics per RH canister is 3.6158 x 105 kg cellulosics / 7,955 canisters or
45.4 kg cellulosics I RH canister. Assuming a microbial gas generation rate of 0.01 mole/kg
cellulosics/year, which is the same rate used for CH TRU waste under humid conditions in Appendix
D9 of the WIPP RCRA Part B Permit Application (DOE 1996a), the microbial gas generation rate
(MGGR) of a single RH canister is:

MGGR

= (0.01

mole I kg cel/ulosics I yr)45.4kg cel/ulosics I RH canister
·MGGR = 0.45 mole I yr I RH canister

7
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2.3.4

Gas Displacement

. .:fhe rate of gas displacement within the RH~canister l::>orehole excavation is based on the data from
the WIPP Part B Permit Application, Appendix D9 Exposure Assessment for Protection of the
Atmosphere (DOE 1996a) and Appendix B of the Detailed Design Report for an Operational Phase
Panel Closure System-DOEIWIPP-96-2150 that was included as Appendix 11 in the WIPP Part B
Permit Application (DOE 1996a). Specifically, the percentage volume reduction rate of the.borehole
is conservatively assumed to be the same percentage as the reduction in panel volume. Because
the borehole geometry is cylindrical and the dimensions are much smaller than the panel, the actual
borehole volume reduction rate will actually be smaller than that based on the panel value. This is
conservative based on the fact that the larger volume rate reduction results in more gas being
displaced out of the borehole, thereby maximizing the potential VOC contribution from the RH TRU
Mixed Waste.
According to Appendix D9 and 11, the reduction of the panel void volume is 812 m3/yr/panel.
The initial panel volume is calculated from the following equation (DOE 1991)

V(0)panei = 7hwl + 12hwd + 14hw

2
·

where,
h

=

w

=
=
=

I

d

height of room ( 13 ft)
width of room (33 ft)
length of room (300 ft)
width of pillar (100 ft)

and the initial panel volume is:

V(O) pane

I

== 1,613,898 ft

3

I panel == 45,700 m 3 I panel

The percentage volume reduction, PVR is calculated as:

PVR == 812 m3 / panel I yr x 100%
45,700m 3

= 1.778% I

year

This percentage volume reduction will be applied to the borehole to calculate the molar (gas)
displacement rate.
Volume of Borehole
The diameter of a borehole excavation will be 30 in or 76.2 cm. Thus the radius of the
excavation, rborehole• will be 38.1 cm. The length of a borehole, 'borehole• is 16 ft or 487 .68 cm (DOE
1995). Thus, the initial volume of the borehole excavation will be:
v(otorehole

= 1C rboreho//lboreho/e = ,c(38.1cm)2 (487.68cm)(1m 3

9

6

I 10 cm

3
)

= 2.2240

m

3

Canister

(

T
26,0''

_i_

Ll"

(

,J

\

Note:
Drawing Not to Scale ,
~- These are nomjnal esl:imates whkh support the

inventory assessment for corrodible meti:1ls.

Figure 1. Dimensions of Canister and Pintle
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The reduction of the borehole excavation void volume in one year is therefore 0.4595 m3 0.4199 m3 or 0.0396 m3/yr.
.. .... ..
The volumetric reduction rate is converted into a molar (gas) displacement rate (GDR) using the
ideal gas law as:

'

GDR = 0.0396 m 3

3

GDR = (0.0396 m I yr)(10

3

LI m

yr

/

3
)

p
x-

RT

1
~tmL
( ·08206 am )(303K)
mo/K

x 0

GDR = 1.59 mo/ I yr
2.3.5

Total Gas Pressurization Rate

The total gas pressurization rate or effective gas generation rate (microbial gas generation rate plus
gas displacement rate) per RH canister borehole is calculated as follows, which is analogous to
Equation D9-3 from Appendix D9, Exposure Assessment for Protection of the Atmosphere (DOE
1996a):

GR

= MGGR + GDR
or

GR = 0.45 mo/ I yr + 1.59 mo/ I yr = 2.04mol I yr

2.4

Maximum RH Canister voe Emission Rates

The individual canister voe emission rate is calculated as:

ICERvoc

= GR MFvoc

where,
leERvoc
GR

=
=

MFvoc

=

Individual canister voe emission rate (mole/canister/year)
Effective canister total gas generation (i.e., pressurization) rate (2.04
mole/canister/year)
voe mole fraction in canister headspace (dimensionless)

The total emission rate of a voe into a room from all canisters is calculated as:

TCERvoc = Ne JeERvoc
where,

(

Ne

=

Number of RH canisters per room (120 canisters).
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possible VOC contribution from RH TRU Mixed Waste in the maximum allowable VOC emission limit
in the Permit.

f

(

Table 5. Maximum VOC Emission Rates Accounting for Potential RH TRU Mixed Waste
Emissions

Compound

Current Maximum Allowable VOC
Emission Rate (mole/room/year)

Adjusted Maximum Allowable VOC Emission
Rate (mole/room/year)

4,250
4,860
2,800
1,160
53,650
1,300
14,880

4,204
4,782
2,569
1,127
53,482
1,297
14,830

5,500
4,780

5,494
4,768

Carcinogens
Carbon Tetrachloride
Chloroform
1, 1-Dichloroethene
1,2-Dichloroethane
Methylene Chloride
1, 1,2,2-Tetrachloroethane
1, 1, 1-Trichloroethane
Noncarcinogens
Chlorobenzene
Toluene

6.0
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SUPPLEMENT 4

,

Comparison Between the Proposed
RH TRU Mixed Waste Characterization Methods and CH TRU Mixed Waste
Characterization Methods

(

---

,~

Acceptable Knowledge
RH Requirement
Comparison to CH WAP
Although the specific sources of information that will be
Much of this information is used as AK
compiled as AK information will vary, there are specific
information for CH TRU waste but was
categories of information that must be obtained to achieve
not specifically called out in the CH WAP.
the DQOs. The required categories of information that must
(CH WAP: Section N/A)
be obtained for each DQO are:
Physical and Chemical Description DQO
•

Information that relates each container to the waste
stream. Examples of this category of information
include waste packaging logs, waste management
forms, and tracking documentation.

•

Information that describes the physical form of the
waste materials from the generating process.
Examples of this ca category of information include
process knowledge (e.g., operating procedures),
procurement records, waste packaging logs, and
results of previous testing. Examples of this category
of information are process knowledge, procurement
records, MSDSs, and the results of previous testing.

•

Information that describes hazardous constituents
used in the generating process. Examples of this
category of information include process knowledge
(e.g., operating procedures); procurement records;
Material Safety Data Sheets (MSDS); waste
packaging logs; and results of previous testing,
sampling and analy~is .

Comments
Provides additional
requirements for the AK
process to ensure an
appropriate level of rigor is
applied during the AK
process. In addition, the
categorization of
information provides an
additional level of
comparability between the
sites. Hazardous waste
determinations must be
conducted in accordance
with the requiremepts of
RCRA, regardless of the
state-in which they are
made. 40 CFR
§264.13(a)2 allows for the
use of data develo'ped
under 40 CFR Part 261,
which is the process that is
used to establish the
hazardous waste
determination by the
generator. This is now
required as AK information
in the RH WAP.
I

~----

•

Acceptable Knowledge
RH Requirement
Comparison to CH WAP
Information that demonstrates any prohibited items
used in the generating process were addressed using
administrative controls and policies. Examples of this
category of information include waste packaging logs,
oversight actions, corrective actions, and
administrative controls procedures and policies.

~

Comments

(Section R- 4.2.1.2)
Use of AK information from surrogates

There are no CH requirements for using
AK information from surrogates.

Sites may also consider developing surrogates for RH TRU
mixed waste streams. Surrogates are wastes that do not
(CH WAP: Section N/A)
contain radionuclides but have physical and chemical
properties similar to the waste. stream being characterized. If
sites can demonstrate correlations and similarities between
the surrogates and the RH TRU mixed waste stream,
characterization information collected from the surrogates
may be used as part of the AK information used to meet the
required DQOs.

Because of the high
surface dose rates for RH
TRU waste, surrogates
may provide information
on the chemical and
physical compositidn of
the waste without tlie
potential for worker
exposure.

(Section R- 4.2.1.2)
Us_e_oJ AKioforma_tipo fr9a,_similar Wg~te ~tre_a_ms

This requirement exists for using
information from one CH TRU waste
In addition, sites may consider compiling information
stream for another similar CH TRU waste
developed for CH TRU waste streams generated at the site if
stream. This approach is being proposed
it can be shown that the waste generating processes for the
for using information from a CH TRU
CH TRU waste stream are relevant to the waste generating
waste stream for similar RH TRU waste
process for the RH TRU mixed waste stream. If sites can
streams.
demonstrate ~orrelations and similarities between the CH
(CH WAP: Section B4-3c)
and RH TRU mixed waste operations, characterization
information for the CH TRU waste stream may be used as
part of the RH TRU mixed waste stream AK information used
to meet the required DQOs.
(Section R-4.2.1.2)

Because CH and RH TRU
waste streams may only
differ based on the surface
dose rate (i.e., the same
generating process may
generate both CH and RH
TRU waste), the
information from the CH
TRU waste stream may be
applicable.

~

,-,_......_,

,,-

Acceptable Knowledge
RH Requirement

To meet the requirements for determining hazardous waste
numbers, the SPM must ensure during reconciliation with
DQOs that the AK characterization resulted in documented
evidence that:
•

Describes the potentially hazardous constituents
used in the generating process, if any.
•
If potentially hazardous constituents were used in the
generating process, that the. applicable hazardous
waste numbers are applied to the waste stream.
•
If conflicting information on the presence of a
hazardous constituents exists, the applicable
hazardous waste numbers were applied, as a
conservative assumption.•
If information is not available to demonstrate that a
characteristic (e.g., 0008) for an identified hazardous
constituent does not apply, the applicable
characteristic hazardous waste. number has been
conservatively applied.
(Section R-4.2.1.4.1)

.Comparison to CH WAP

Comments

Although reconciliation is required in the
CH WAP, there are no specific criteria
that must be applied to the reconciliation
of the AK information. The conservative
hazardous waste number assignment is
the same conservative approach required
for CH TRU waste.

This is an additional level
of rigor in the AK process
that specifies what criteria
must be used to determine
the sufficiency and
applicability of the AK
information. Using the
conservative approach to
hazardous waste number
assignment ensures that
potentially present
hazardous constituents
are identified.
,

(CH WAP: N/A)

Section R-3.1.2.2 requires that sites must determine. the
Although reconciliation is required in the
absence of prohibited items in RH TRU mixed waste
CH WAP, there are no specific criteria
streams. If the AK process is used to determine the absence that must be applied to the reconciliation
of prohibited items, the SPM must ensure during
of the AK information.
reconciliation with DQOs that the AK characterization
(CH WAP: N/A)
resulted in documented evidence that:
•
•

Relates each container to the waste stream.
Describes the prohibited items used in the generating
process, if any.

1

This is an additional level
of rigor in the AK process
that specifies what criteria
must be used to determine
the sufficiency and
applicability of the AK
information. The list of
administrative controls is
the same as those for the
CH WAI:'.

---·~

..-.

Acceptable Knowledge
Comparison to CH WAP

RH Requirement
The AK process and waste stream characterization shall be
evaluated through the Permitees' Audit and Assessment
Program for RH TRU mixed waste (Appendix R3). The audits
shall establish an approved baseline that will be reassessed
annually by the Permittees. These audits shall verify
compliance with the requirements specified in this RH WAP.
The audits shall be used to verify compliance with the
requirements of the AK process specified in this RH WAP
and to evaluate the completeness and defensibility of
hazardous waste characterization using the. AK process at
each site.

The implementation of the AK process
will be subject to the audit program. This
is the same proess as that required in the
CH TRU waste program.
(CH WAP: Section B4-3f)

Comments

Including the AK process
in the audit program
provides an additional
level of confidence in the
characterization program.

(Section R-4.2.1.5)
Site personnel responsible for compiling AK, characterizing
RH TRU mixed waste streams using the AK process, and
evaluating and reconciling the AK characterization shall be
qualified and trained in the following areas at a minimum:

Training to the AK process is required rn
the CH and RH WAP.
(CH WAP: Section 84-3a)

Standard training :i
requirements provides a
level ~f comparability
between the sites. 'The
training requirements are
essentially the san;ie in
both the CH and RH WAP.
I

•
•
•
•

This RH WAP and the WIPP TSDF-WAC for RH TRU
waste
State and Federal regulations associated with
hazardous waste characterization
The nonconformance and corrective action process
The site-specific procedure established for
performing RH TRU mixed waste characterization
following the AK process
(Section R-4.2.1.6)

,--

~

Acceptable Knowledge
RH Requirement

Comparison to CH WAP

QAO: Representativeness

None

The AK process documentation must indicate that the
relevant AK information collected about a waste
characteristic in a container applies to all of the waste in the
container.

(CH WAP: Section 84-3e)

(Section R-4.2.1.7)

Comments

N/A

~

Visual Examination
RH Requirement

Videotape Operation
VE shall consist of a qualitative evaluation
of the waste container contents and shall
be recorded on videotape (or another
equivalent nonalterable medium). Two
trained operators must perform the VE as
described below.

Comparison to CH WAP

Two operators and a videotape are
required for the RH WAP at all times.
(CH WAP: Section 81-3b(3), Table 83-

Comments

This provides an additional level of quality
assurance than that required for CH TRU
waste.

11 ))

(Section R-4.2.2.1)
Although the site-specific training
programs will vary based on the data that
are being collected using VE, the
Permittees shall require each site that
uses VE to have a training program
containing the following required formal
training elements:

The RH WAP requires the training
curriculum to cover material that is
relevant to the DQO that is being met
using VE data.

Training that is not relevant to the intended
purpose of VE is unnecessary.
'
'

(CH WAP: Section 81.-3b(4))
'
i

(Section R-4.2.2.2)
Formal Training

•
•
•
•

Project Requirements
Container identification and labeling
Applicable State and Federal
Regulations
Site-Specific Instruction

(Section R-4.2.2.2)

The CH and RH WAP include essentially
the same training requirements for VE.·
(CH WAP: Section 81-3b(4)

N/A

,,----.

Visual Examination
RH Requirement
Training Examinations
Qualification of VE operators shall, at a
minimum, encompass the following
requirements:

•

•

Successfully pass a comprehensive
exam based upon training enabling
objectives. The comprehensive
exam will address all of the. VE
training requirements and
implementation stipulated in this
RH WAP. A minimum score of 80%
is required to pass the exam.

Comparison to CH WAP
Successfully passing a comprehensive
examination is required. There are no
VE training examination requirements in
the CH WAP.

Comments
Passing an examination is required
because standardized VE operator
qualification is used to meet the
comparability QAO.

(CH WAP: Section N/A)

I

!

Demonstrate capability in the
presence of the appointed site VE
expert.

I

'

(Section R-4.2.2.2)
QAO: Precision
Precision - Precision is maintained when
there is 75 percent or better agreement
between the observations .of two operators
with regard to the identification of
important waste characteristics (i.e.,
physical form of the waste, absence of
residual liquid in excess of 1. percent by
volume, absence of prohibited items,
interpretation of indicators of prohibited
items) within a single container.
(Section R-4.2.2.3)

There is no QAO for VE precision in tbe
CH WAP. There are no VE training
requirements in the CH WAP.

NIA

(CH WAP: Section N/A)

.

,--

Visual Examination
RH Requirement
QAO: Regresentativeness
Representativeness - Representativeness
will be maintained by ensuring that the
operator describes all of the contents in a
container selected for VE.
(Section R-4.2.2.3)

Comparison to CH WAP
There is no QAO for VE
representativeness in the CH WAP.
(CH WAP: Section N/A)

Comments
Requiring that the data be applicable to the
contents of the drums ensures
representative data is collected.

~

~

,,---

RH Requirement
Independent Observation
Independent observations of video output shall be
made once per day or once per testing batch,
whichever is less frequent, as a means of verifying
the information provided by the radiography
operator..

Radiography
Difference from CH
The CH and RH W AP include the
same independent observation
requirement.

Not required for RH TRU waste

(Section N/A)

(CH WAP: Section B1-3b(2))

Training Test Container

The CH and _RH WAP include
essentially the same training test
container requirements.

(Section R-4.2.3.2)
Formal and On-the-iob Training
Although the site-specific training programs will vary
base~ on the data that are being collected using
radiography, the Permittees shall require each site
'fhat uses''radiographyto develop ·a program
containfr19 the following· required elements:
. - -

(Section R-4.2.3.2)

N/A

(CH WAP: Section B1-3b(2))

(Section R-2.3.1)
Replicate scan

. A radiography test container shall be used and shall
include items representative of the physical
properties of the waste streams at the site and must
include prohibited items.

Justification

Independent observations of
radiography are used to meet the
accuracy QAO; therefore, any
additional worker exposure
associated with performing a ;,replicate
scan is not necessary.
N/A
I

(CH WAP: Section B1-3b(2))

Training curriculum and drum are only
require·d to contain items that are
relevant to the DQO that is being met
with radiography data.

Training that is not relevant to the
intended purpose of radiography is
unnecessary.
...
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Section No.
General
1

General
2

General
3

NMED Comment

CBFO Resolution

NMED has thoroughly examined the RH PMR
and has determined that several major issues must
be addressed prior to modification of the Permit.
Therefore, detailed, section and line-specific
comments were not provided in all instances
except in the context of providing overall
commentary, primarily because NMED believes
the Permittees will significantly revise the RH
PMR.
The PMR includes requests for changes that are
not entirely justified and are not clearly required
for RH waste management. Specifically, the PMR
includes changes in storage volumes and the
addition of Panels that are inadequately justified.
While the changes are not necessarily
unreasonable, the Permittees must ensure that all
proposed changes, especially those as significant
as those included in this PMR, are clearly
identified, well justified, and thoroughly and
appropriately addressed. Refer to Specific
Comments 2-3, 3-1, and 4-1.
The PMR includes statements, conclusions, and
revisions that are not adequately justified and
require additional information. Specifically,
information pertaining to changes in the Waste
Characterization Program (Section 5) and related
RH waste assumptions (Supplements) require
additional clarification and explanation. In
addition, the PMR does not adequately address
several aspects of facility operation and closure,
including Site Security (Section 6), General
Inspection Requirements (Section 7), and Training
(Section 11). Refer to detailed commentary on
these sections for additional information.

The PMR has been revised to address the issues identified in the NOD.

The additional container storage volume in the WHB Unit and the Parking
Area Unit is requested to manage and store RH TRU waste. A separate PMR
is being developed to allow for construction and use of additional panels.
Therefore, the addition of panels 4 and 5 is being withdrawn from the RH
PMR. A table providing classification of the requested changes, in
accordance with Appendix I to 40 CFR § 272.42, and technical justifications
for the requested changes are provided in Section 2

Additional detail is provided that clarifies and justifies the requested
modifications and provides supplemental information. The Waste Analysis
Plan (WAP) has been rewritten to address NMED comments. The PMR
format has been revised to remove all separate addendums addressing RH
TRU mixed waste and placing new information in the applicable sections of
the existing attachments. Addendums in the June 28, 2002, PMR that
offered no new information were removed entirely. Those included
addendums addressing financial assurance, groundwater monitoring,
technical procedures referenced in other attachments and mine ventilation
monitoring rate. Table 2-2 was removed and justification for Class 2 and
Class 3 modifications provided in Section 2.1, 2.4 and 5.3 of the PMR. Class
l modifications such as the administrative change of “Westinghouse” to
“Washington” to reflect the name change or the M&O, and typographical
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Section No.

General
4

NMED Comment

CBFO Resolution

NMED’s primary evaluation criterion for any RH
PMR is whether the PMR meets the requirements
of 20.4.1.500 NMAC (incorporating 40 CFR
§264). NMED recognizes that if the current
contact handled (CH) waste characterization
program was implemented for RH waste
characterization, worker safety at the generator
sites could be compromised; therefore, additional
safeguards (e.g., working remotely in hot cells,
etc.) would be warranted. With respect to waste
characterization at generator sites, NMED believes
that the Permittees are technically capable of
ensuring low worker exposure when
characterizing RH waste using the current CH
program if the appropriate (and possibly extreme)
safeguards are taken, but it is probably extremely
costly to implement the current CH program for
RH waste. Therefore, NMED understands that
cost is a primary motivating factor for the
Permittees in proposing an alternative waste
characterization program.
The Permittees could certainly develop a
protective program for RH waste similar to the CH

corrections such as pluralizing words, etc. are provided in redline/strikeout
format within the text of Modules or attachments. The PMR was reformatted
to eliminate duplication and to distinguish the facilities, procedures and
equipment specific to CH and RH waste management from the facilities,
procedures and equipment common to CH and RH TRU mixed waste
management. Table 2-2 was removed because the information was
incomplete in providing justifications or Class 2 or 3 modifications and often
redundant for corrections such as pluralizing words or changing sentence
structure to incorporate new text. Additional detail, consistent with the level
of detail in the current HWFP, relative to security, inspection, training,
closure, and contingency planning is modified to address mixed waste.
The Permittees agree with NMED’s statement that the “primary evaluation
criterion for any RH PMR is whether the PMR meets the requirements of
20.4.1.500 NMAC (incorporating 40 CFR Part 264. The challenges
regarding storage and disposal of RH TRU mixed waste and CH TRU mixed
waste have consistently been regarded as different but this is solely due to
radiological concerns.
While the Permittees fully understand NMED’s need for information
regarding the rationale for proposed characterization activities related to the
RH WAP, the Permittees have not found authority in any law or regulation to
support NMED’s position “that the CH program should be the basis for the
proposed RH waste characterization program, with the motivation for
reasonable departures from this program explained…” or for NMED’s
position that the CH program is the “legal standard” for the proposed RH
TRU MIXED waste characterization program. (See March 5, 2003,
transmittal letter from James Bearzi to Dr. Triay and Dr. Warren, at 2).
The legal standards for the current HWFP itself, including the CH waste
characterization program, are the applicable laws and regulations,
specifically the Hazardous Waste Act, NMSA §§74-4-1 et seq. and the New
Mexico Hazardous Waste Management regulations, NMCA §§20.4.1.1 et
seq. (incorporating 409 CFR Parts 260-265, 268, 270 and 273 by reference).
The permit draws its authority from these legal bases. As stated in §270.32,
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Section No.

NMED Comment

CBFO Resolution

program but the expense of implementing such a
program might be prohibitively high.
That being said, the Permittees must still propose
an RH waste characterization program that
complies with all storage and disposal
requirements in 40 CFR §264. Because the current
CH waste characterization program is compliant
with the Resource Conservation Recovery Act
(RCRA), was developed with the unique
circumstances of WIPP taken into consideration,
and has been accepted through the hearing and
public comment process, NMED’s position is that
the CH program should be the basis for the
proposed RH waste characterization program, with
the motivation for reasonable departures from this
program explained and the resulting proposed RH
program still compliant with all regulatory
requirements. The Permittees may believe they
have presented an approach to waste
characterization that is RCRA compliant, but
NMED has questions and concerns regarding the
viability of the RH program the Permittees have
proposed. NMED also has serious doubts as to
whether the current CH approach of waste
characterization verification should be completely
abandoned (see Comments 5-2 and 5-5, below).
The Permittees should revise the RH PMR to
address specific NMED concerns and
subsequently “rethink” the approach to the
proposed program.

“Each RCRA permit shall include permit conditions necessary to achieve
compliance with the Act and regulations, including each of the applicable
requirements specified in parts 264 and 268.” (Emphasis added). In order to
satisfy §270.32, NMED “may incorporate applicable requirements of parts
264 and 266 through 268…directly into the permit or establish other permit
conditions that are based on these parts.”
The fact that the CH program was found to be compliant with RCRA and
“has been accepted through the hearing and public comment process,” does
not support NMED’s position. The permit process, as established by
applicable regulations, leads to requirements that the permit holder must
meet in order to be in compliance with the legal standards found in the HWA
and applicable regulations. The specific permit requirements are developed
in view of the unique facility circumstances. There are often a number of
ways to meet a legal standard. Although the regulatory requirements for CH
and RH TRU mixed waste characterization are the same, the way in which
the requirements are met can be different. The CH WAP is one mechanism
to meet the applicable legal standards, but is not the only way to meet those
standards. The proposed RH TRU WAP was drafted to satisfy the statutory
and regulatory requirements.
The HWA and RCRA specifically allow the use of acceptable knowledge to
characterize hazardous waste, as acknowledged by NMED throughout the
NOD. (See e.g., General Comment 5; Comments 5-2, 5-9, R-22). In fact, in
Comment 5-2, NMED specifically states that “the RH program must include
AK as the foundation for characterization activities, and must include some
measure of AK verification.” AK can be used to meet the requirements of
§264.13 and also helps to ensure that exposures to radiation are kept as low
as reasonably achievable (ALARA), as required in 10 CFR Part 20. Joint
NRC/EPA Guidance on Testing Requirements for Mixed Radioactive and
Hazardous Waste, (“Joint Guidance”) 62 Fed. Reg. 62079, 62081-82. In
discussing the relationship of ALARA principles to RCRA waste
characterization programs involving mixed waste, the Nuclear Regulatory
Commission (NRC) and the EPA have emphasized the importance of
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flexibility in RCRA requirements so that the ALARA concept can be
incorporated into waste characterization activities. The Joint Guidance
specifically states that “waste analysis plans must include provisions to keep
exposures to radiation ALARA, and incorporate relevant AEA-related
requirements and regulations.” Id. at 62086. Because of the need to meet the
ALARA principles and other AEA-related requirements, the EPA and NRC
concluded “the use of waste knowledge alone may be the most appropriate
method to characterize mixed waste streams where increased radiation
exposures are a concern.” Id. at 62082.
In the proposed RH TRU WAP, the Permittees have demonstrated how
applicable requirements will be satisfied. The Permittees have described in
detail that RH TRU waste will be characterized on a waste stream basis.
The RH TRU WAP uses AK as the central element of the waste
characterization program. Visual examination (VE) will be the primary
method for confirmation of characterization information for newly packaged
and repackaged waste. Radiography will be an alternate method for AK
confirmation for already packaged waste. Further, VE and radiography will
be used to confirm the absence of prohibited items, consistent with the
current WIPP HWFP, including the absence of liquids in excess of one
percent by volume, and the absence of compressed gasses. Also, consistent
with the existing conditions of the WIPP HWFP, Radiography and VE will
be used to identify indicators of prohibited items such as explosives, PCBs
greater than 50ppm and others.
In response to NMED’s NOD comments, the Permittees have addressed the
concerns raised and have revised the RH TRU WAP to more explicitly
describe proposed activities for verifying, during VE or radiography, that the
physical form of the waste matches the waste stream description. The
proposed RH TRU WAP does not propose conditions for solids sampling or
for headspace gas sampling to verify/confirm AK. The proposed RH WAP
demonstrates that extensive detail regarding the chemical properties of RH
TRU waste to satisfy the characterization requirements of §264.13 will be
compiled in the described AK process. In response to NMED’s specific
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NOD comments related to this issue, we have clarified the regulatory basis
for using AK, VE and radiography rather than mandating intrusive sampling
to satisfy applicable RCRA requirements.

General
5

The RH Waste Characterization Program in the
PMR appears to propose an approach based on the
use of “Characterization at the Time of
Packaging” (CTP) with elements of the approved
CH program (i.e., acceptable knowledge (AK),
visual examination (VE), radiography, headspace
gas sampling (HSG), and solid sampling) used
only as needed – or not at all. However, NMED
has serious concerns regarding the proposed
approach (see Comments 5-2 and 5-11, below). In
short, the proposed RH waste characterization
program requires serious revision. Specifically:
1) The RH program should be
developed based on the accepted
CH program with deviations from
the CH program based on
operational and safety concerns
and technically justified. The
resulting RH program must be
compliant with the management,
storage and disposal requirements
specified in 40 CFR §264.13.

It is the Permittees’ belief that the proposed RH TRU WAP complies with
applicable RCRA requirements. The responses to the NOD comments
address the concerns raised by NMED. Because the Permittees can
demonstrate that the proposed RH TRU WAP complies with applicable laws
and regulations, the Permittees do not agree that it is necessary to “rethink”
the approach to the proposed program.
The Permittees have significantly revised the RH Waste Characterization
Program in the PMR in response to NMED’s input.

1) The above response provides the Permittees position on this subject.
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2) The foundation of the RH program should
be based upon an AK program that has
been augmented and strengthened to
ensure adequate data assembly,
compilation, and assessment. RH waste
should be defined by waste stream, just as
CH waste is presently defined.

2) The Permittees agree.

3) The RH program may use CTP as a
form of visual verification to
verify the physical attributes
obtained by AK. CTP may also be
used as an opportunity to obtain
other supplemental AK
information (i.e., swipe samples,
etc). It is unclear what value CTP
would have when “confirming”
AK-defined hazardous waste
determinations except in cases
where the physical attributes are
representative of
hazardous waste codes (i.e., leaded
gloves), unless the Permittees
perform as yet unspecified
sampling of some sort to provide a
“fingerprint” that could be linked
or tied to the AK record.

3) – 5) The Permittees will use the opportunity to respond to the rest of
NMED’s General Comment 5 to lay out our position related to the revised
RH TRU Waste Characterization Program. The Permittees agree with
NMED’s assertions that the regulations at 40 CFR Part 264 and 268 must be
satisfied and as NMED stated in NOD Comment 5-6, there are two elements
to the waste characterization component of the WIPP HWFP:
• Waste must be characterized “to demonstrate that adequate
information is known to manage and dispose of this waste
properly” at the WIPP facility;
• “waste characterization is performed to assess whether waste
characterization information obtained from the generator is
sufficient and accurate.”

4) The Permittees must propose a
confirmation process for verifying AKderived hazardous waste determinations
and AK-derived waste matrix codes. This
process need not be identical to the CH
program but should require that some
i
f
l i ld b b i d

All RH TRU waste will undergo extensive analysis, through the AK process,
to ensure that the detailed chemical and physical properties of the waste are
known such that the parameters (DQO’s) required for safe and compliant
management, storage and disposal will be obtained. The parameters
(DQO’s) are the same for RH waste as CH waste and include:
• Physical and Chemical Description. – Summary Category Group,
material parameters present, and application of listed and characteristic
hazardous waste numbers.
• Prohibited Items – Includes determining the absence of prohibited items
including liquids above 1% by volume, PCBs with concentrations greater
than 50 ppm and pressurized containers.
DQOs are satisfied to answer the following questions:
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adequately confirm AK. The amount and
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commensurate with the adequacy of the
AK record.
5) Use of modeling to justify limited or no
characterization may be used to augment
arguments, but cannot be used as a
wholesale substitute for actual waste
analysis.
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o Are there incompatible waste concerns?
o Are there concerns relative to ignitable, corrosive or reactive
wastes?
o Are there concerns relative to other prohibited items, i.e., liquids
in excess of 1%, pyrophoric materials, non-mixed hazardous
wastes, explosives and compressed gases, and PCBs above 50
ppm.
The Permittees contend this satisfies the NMED’s 1st bullet in NOD
Comment 5-6 and does so in accordance with published approved guidance
and methods.
To address the 2nd bullet, the Permittees propose visual examination (VE) as
the primary method for confirmation of generator characterization
information for newly generated, including newly packaged and repackaged
waste. Radiography will be an alternative method for AK confirmation for
already packaged waste. Exactly as is done in the CH Program, VE and
radiography directly confirm the physical form, waste material parameters
and the absence of liquids in excess of 1%. Also, exactly as is done in the
CH Program, it is through the process of confirming the physical/visible
attributes of the waste that the chemical properties and constituent
information obtained through AK are indirectly confirmed at a level the
Permittees contend is appropriate to ensure safe and compliant management,
storage and disposal of the waste. Thus satisfying the intent and regulations
associated with the HWA and RCRA. Be sure, it is the Permittees position
that WIPP’s Operating Record including the WWIS demonstrate that headspace gas, solid sampling and any other intrusive chemical analysis are
redundant and unnecessary if the process described above and proposed in
Attachment R are completed to produce a defensible record subject to
inspection by NMED.
If however the AK record cannot satisfy the DQOs, additional information
including that which could be obtained through intrusive sampling and
analysis, must be obtained, or the waste is not eligible for shipment to WIPP.
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SECTION 1.0 – INTRODUCTION
Disposal of RH TRU in the WIPP is limited by the The sentence has modified per the comment.
Land Withdrawal Act (LWA) to waste with a
maximum surface [equivalent] dose rate of up to
1,000 rem/hr, not 100 rem/hr as suggested in the
PMR. The Act also limits the amount of RH TRU
having a dose reading greater than 100 rem/hr to
only 5% by volume of the total RH TRU waste.
The PMR should be revised to indicate that RH
TRU waste includes waste with surface dose rates
up to 1,000 rem/hr (unless, of course, the
Permittees want to self-limit the maximum dose
reading to 100 rem/hr).
In this section and in Supplement 1, the expected
Section 1.2 has been modified to explain both the inventory estimate of
3
RH disposal volume is listed as 2,000 m .
approximately 2,000 m3 of RH TRU waste and the limitations imposed on
However, in Supplement 2, the assumed waste
WIPP through the 1980 Final Environmental Impact Statement and the
3
volume is listed as 7,080 m (Supplement 2,
Consultation and Cooperation Agreement with the State of New Mexico to
limit the maximum volume of RH TRU waste at WIPP to 7,080 m3.
Section 2.0, page 6, paragraph 2). These
differences are confusing and the reasons for these
different values should be explained in Section 1.2
or elsewhere in Section 1.0 (Introduction).
This sentence has been modified per the comment.
The Permittees should change “operation” to
“operator.”
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All sections

Comment
2-2
Section
2.1.1.6
Page 2-4,
lines 34-35,
Page 2-5,
lines 1-15
Comment
2-3
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2.4.2.12
Page 2-16,
line 25
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SECTION 2.0 – REGULATORY REQUIREMENTS
Section 2.1 has been revised to reflect the modifications made to the PMR
NMED has provided comments on the entire RH
based on NMED comments. Section 2.4 has been revised to summarize
PMR, presented below, and in addressing these
comments the Permittees will be required to revise (detail is provided in the specific modifications made to the applicable
Section 2 and primarily Sections 2.1 and 2.4. The modules and attachments) the applicable information required by 40 CFR
Permittees should revise all applicable discussions §§270.13 through 270.22 and to provide justification for the modification.
Section 270.23 also applies to the HWDUs and is included in the narrative
in Section 2 to address the concerns presented in
section and the regulatory crosswalk table. Sections 270.14(b)(15) through
NMED comments set forth below.
270.14(b)(18), 270.16 through 270.22, 270.62, 270.63 and 270.66 are not
applicable.
Refer to the Permittees response to General Comments 4 & 5 concerning the
While the NMED is cognizant of the ALARA
issues, the information provided is insufficient for legal standard based upon which the Permittees are seeking this
modification.
NMED to develop a draft permit based on
ALARA principles. Moreover, NMED does not
necessarily agree with the Permittees assertions in
this paragraph that ALARA principles apply. The
paragraph should be removed.
In this section, it is stated that RH TRU waste will
be placed in Panels 2 through 5. However, in other
portions of the application (e.g., Supplement 3,
page 1, paragraph 5) the presence of eight panels
is discussed. Although other portions of the
application (e.g., M2-2a(3) Subsurface Structures
Underground Ventilation System Description,
page 16-53, paragraph 3) indicate that future
permits may allow disposal of RH TRU waste in
Panels 6, 7, and 8, this should be more clearly
explained in Section 1.0 (Introduction). This
explanation should also include a statement that
RH waste will not be placed in Panel 1 and why
this will not occur.
The term “a room full of RH TRU waste

See response to General Comment #2. RH TRU mixed waste will not be
placed in Panel 1 because it is undergoing closure. Sections 2.1.1.4, 3.4.1,
and other appropriate sections have been revised/clarified.

Table 2-2 has been removed because information was incomplete and often
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indicate the maximum number of canisters that
may be placed in a room. Also, the following
should be addressed:

CBFO Resolution
redundant. Justifications for the requested modification are provided in
Section 2.1 and 2.4 of the PMR and justification for the RH TRU WAP is
provided in Section 5.3 of the PMR.

•

Table 2-2, page 2-31, Section A-4,
line 4 indicates an increase of
square footage but does not provide
sufficient justification for an
increase of 11,318 square feet in
the Waste Handling Building
(WHB) other than to state that the
square footage is to create
“additional locations for RH TRU
waste.” Provide adequate
justification for the increase in the
volume of waste specified in the
permit. The Permittees should also
be aware that an increase in the
volume of waste constitutes a
major modification, one which was
not adequately emphasized in this
PMR addressing RH wastes and
which should be better presented,
justified, and explained.

The Permittees believe that Section 2.0 as rewritten satisfies the requirements
applicable to the Class 3 permit modification process. Sections 2.1 and 2.4
have been rewritten to include justification for the additional storage capacity
deemed necessary by the Permittees to safely manage, store and dispose of
RH TRU waste. Currently, the HWFP authorizes CH TRU mixed waste
processing in the CH Bay of the WHB Unit, including the TRUDOCK
Storage Area, NE Storage Area, SE (Shielded) Storage Area, and Derived
Waste Storage Area. These areas encompass 33,175 ft2 (3,080 m2) of the
WHB Unit. The total maximum permitted container storage capacity for
these areas is 2,718 ft3 (77 m3) of waste. The HWFP is being modified to
incorporate the footprint of the RH Complex into the description of the WHB
Unit. The RH Complex, including the RH Bay, Cask Unloading Room, Hot
Cell, Transfer Cell, and Facility Cask Unloading Room, will add an
additional area of 21,318 ft2 (1,981 m2) to the WHB Unit. The total
maximum permitted storage capacity associated with this incorporated area
is 544.96 ft3 (15.42 m3) of waste. The additional capacity would increase the
WHB Unit permitted container capacity from 2,718 ft3 (77 m3) to 3,262.96
ft3 (92.42 m3) of waste. The additional capacity is necessary to receive and
store RH TRU mixed waste in the RH Complex.

•

Table 2-2, page 2-31, Section A-4,
line 6 revises the number of
shipping containers which can be
stored in the parking lot area from
12 to 29 but adequate justification
for the increase in permitted
volume was not provided. The
Permittees should be aware that

The container equivalent of NRC-certified shipping casks has been changed
from 29 in the previous PMR to 26 in this PMR. The Parking Area Unit is
currently permitted for storage of RH TRU mixed waste. This unit is an
outside container storage area which extends south from the WHB to the rail
siding and east from the WHB to the chain link fence encompassing the
north and east sides of the parking surface. The current maximum permitted
container storage capacity of the Parking Area Unit is 1,591 ft3 (45 m³) of
waste. In order to receive and store RH TRU mixed waste in the Parking
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increase in the volume of waste
constitutes a major modification in
and of itself. This major
modification was not adequately
justified in this PMR used to
address RH waste.

Area Unit; modification is requested to increase the maximum permitted
container storage capacity by 530 ft³ (14.8 m³) of waste. This would increase
capacity in the Parking Area Unit from 1,591 ft3 (45 m³) to 2,121 ft³ (59.8
m³) of waste. The increased capacity will allow storage for up to 26 loaded
NRC-certified shipping casks on an asphalt and concrete surface
encompassing approximately 115,000 ft2. The 26 NRC-certified shipping
casks represent the current certified fleet of 12 TRUPACT-IIs, 12 RH-72Bs
and two CNS 10-160B shipping casks. This increase is required to receive
and store the projected RH TRU mixed waste inventory.
The PMR proposes to increase the facility’s container storage capacity from
4,309 ft³ (122 m³) to 5,383.96 ft³ (152.22 m³) of waste. This increase of
1,074.96 ft³ (152.22 m³) of waste would increase the WIPP facility’s
container storage capacity by 24.9 percent.

•

Table 2-2, page 2-31,Section A-4,
lines 7-8 increases the number of
waste panels from 3 in the existing
permit to 5 panels. The increase in
the number of panels also
constitutes a major modification in
and of itself and was not
sufficiently identified or justified in
the PMR.

•

Table 2-2, page 2-35, Section E-1b,
line 9. The justification provided
for this modification indicates that
it “clarifies a run-on sentence.”
However, the modification to this
section is much more substantial
than just clarification of a run-on
sentence as several additional
container types which manage RH

The addition of Panels 4 and 5 is being withdrawn from this PMR.

Technical justifications are now provided in Section 2.1 and 2.4 of the PMR
and in Section 5.3 for the RH TRU WAP. Modification to this section was a
clarification of a run-on sentence. The new container types, e.g., RH TRU
canister and facility cask, are introduced and discussed in the modification to
containers in Attachment M1. Section E-1b, line 9 was a justification for
modification to Attachment E, the Contingency Plan, and is not the location
to introduce or justify new containers.
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waste have been added to the
sentence. The Permittees should
justify this modification in its
entirety.
•

Comment
3-1
Section
3.4.2
Page 3-17
Comment
3-2
Section
3.4.2
Pages 3-17
& 3-18

See response above for justification.
Table 2-2, page 2-38, Section F-1, line 9
indicates that the Parking Area Container
storage unit capacity has been increased to
2,121 ft3 from 1,591 ft3. Adequate
justification for an increase in the
permitted volume is needed. The
Permittees should be aware that an
increase in the volume of waste handled
constitutes a major modification. As stated
before, the Permittees should provide
justification for this modification.
SECTION 3.0 – Permit Conditions
The inconsistency in the footnote to Table IV.A.1 has been corrected to
Footnote C indicates that these panels are to be
indicate that CH and RH TRU mixed waste may be disposed in Panels 2 and
authorized for RH TRU waste disposal only but
3. Panels 4 and 5 have been withdrawn from the PMR.
the table also lists the amount of CH TRU waste
that could be placed in these panels. This
inconsistency should be addressed and if
necessary, the total number of CH drums in the
table should be modified.
Table IV.D.1 - VOC Room-Based Limits has been modified to indicate that
Although the “VOC Room-Based Concentration
the VOC Room-Based Emission Rate Limits are applicable for CH TRU
Limit” listed in this table will remain unchanged
waste only. Justification for the requested modification is provided in
in the modified permit, the “VOC Room-Based
Section 2.1 of the PMR and based on the findings in Supplement 2. The
Emission Rate Limit” will decrease. In the
modified permit, the VOC Room-Based Emission modification reduces and applies the VOC Room-Based Emission Rate
Rate Limit will apply only to VOC emissions from Limits to only CH TRU waste in order to compensate for the calculated
maximum VOC concentration that could be present in the RH TRU waste
CH waste. This should be made clear in the
containers. Supplement 3 to the PMR calculates the maximum VOC
proposed modifications to this table.
contributions from RH TRU waste and was the basis for the reductions in
Table IV.D.1. The VOC room-based concentrations have not been changed.
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SECTION 4.0 – GENERAL FACILITY DESCRIPTION
The addition of Panels 4 and 5 has been withdrawn from this PMR.
This section of the PMR increases the number of
panels from a total of three panels to five panels
but the PMR does not clearly articulate the fact
that this modification will require an increase in
waste volume capacity. In addition, the
justification for the PMR provided in Section 2.0
also does not adequately address the increase in
waste volume for the WIPP site. The Permittees
should clarify this issue.
SECTION 5.0 – WASTE ANALYSIS PLAN
Comment noted.
This section modifies the permit to require only
CH-TRU waste to report VOC values and also
The specific issues raised in this comment are addressed below. CTP has
exempts RH TRU from undergoing either
been removed from the PMR.
radiography or VE unless explicitly needed, and
then only at a limited percentage. In addition, the
PMR apparently relies on a new characterization
element (i.e., CTP) to obtain necessary
information that can potentially exclude collection
of information typically collected under the CH
program (with the exception of hazardous waste
determinations). The PMR must address all issues
presented in Comments 5-5, 5-11, and R-20,
below, pertaining to the proposed program and
should better describe and justify all elements of
the proposed RH TRU program, including but not
limited to the CTP and exclusion of
radiography/VE, as well as any replacement
requirement for VOC reporting.

Page 13 of 90

Section No.
Comment
5-2
Section
5.8.1
Page 5-14 to
5-23

NMED Comment

CBFO Resolution
Refer to the responses to General Comments 4 & 5, above. The
establishment of DQOs that result in the identification of hazardous waste
numbers and the identification of physical and chemical properties meet the
regulatory requirements found in 40 CFR 264.13(a)(1). The purpose of the
DQOs is to support decision-making at the generator sites by establishing the
decisions that have to be made as part of the waste characterization process.
Subsequent steps in the DQO process set forth the specific information and
level of detail required for waste characterization.

The Permittees did not establish the RH waste
characterization process based on reasoned
departure from the CH waste characterization
process. Instead, the Permittees stated that they
determined RH data quality objectives (DQOs)
and established the RH program based on these
DQOs. The DQOs for the RH program are not
based upon characterization methodology goals
but are instead based upon the “highest level” of
general programmatic goals of identifying
hazardous waste codes (which is a common goal
of the CH program) and determining only a
physical description of the waste on a Summary
Waste Category Group level (which is also a
common an element of the CH program).

Each method listed in Attachment R-4.2 of the PMR has specific
characterization requirements for each method to meet each applicable DQO.
The CH TRU DQOs are inappropriate for RH TRU waste for the following
reasons:

However, these DQOs are too generalized. The
DQOs suggest sites assign codes and determine if
they are managing debris, soil or sludges;
however, this is insufficiently vague and does not
provide more specific DQOs similar to those
presented in the CH Waste Analysis Plan (WAP)
that help guide and direct characterization
activities. The DQOs established for CH waste
ensure that the “reasons” for using specific
characterization processes are justified and
documented. CH Waste DQOs are:
•

Headspace-Gas Sampling and
Analysis
To identify VOCs and quantify
the concentrations of VOC
constituents in the total waste

Headspace Gas Sampling and Analysis
The RH TRU waste program does not need to quantify VOC concentrations
because the assumption is made that the VOCs in RH TRU mixed waste are
present in their theoretically maximum concentrations. Appropriate
adjustments have been made to the Room Based VOC emission rate limits
for CH TRU mixed waste containers to accommodate the conservative
assumption made for RH TRU waste containers. Therefore, measuring
VOCs would not result in safer or more protective management of RH TRU
waste. Realizing that the Permittees believe this method of conservatively
bounding VOCs is the correct approach, another alternative to measuring the
type and concentration of VOCs in the headspace of RH TRU mixed waste
containers would be to do actual measurements in the repository.
Performing headspace gas sampling to confirm the assignment of hazardous
waste codes to waste streams that were delineated and characterized through
AK is considered redundant and unnecessary by the Permittees. As
previously stated, all RH TRU waste will undergo extensive characterization
using AK. This ensures that the detailed chemical and physical properties of
the waste are known such that the parameters (DQO’s) required for safe and
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inventory to ensure compliance
with the environmental
performance standards of
20.4.1.500 NMAC
(incorporating 40 CFR,
§264.601(c)) and to confirm
hazardous waste identification
by acceptable knowledge.
•

Homogeneous Waste Sampling and
Analysis

•
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compliant management, storage and disposal will be obtained.
The Permittees propose visual examination (VE) as the primary method for
confirmation of generator AK characterization information for newly
generated, to be packaged or repackaged waste. Radiography will be an
alternative method for AK confirmation for already packaged waste. VE and
radiography directly confirm the physical form and waste stream assignment,
i.e., the visible attributes of the waste, thereby indirectly confirming the
detailed chemical properties and constituent information obtained through
AK. The Permittees consider characterization and confirmation at this level
to be appropriate to ensure safe and compliant management, storage and
disposal of the waste.

To compare the upper 90
percent confidence limit
(UCL90) values for the mean
measured contaminant
concentrations in a waste
stream with specified toxicity
characteristic levels in
20.4.1.200 NMAC
(incorporating 40 CFR §261) to
determine if the waste is
hazardous, and to confirm
hazardous waste identification
by acceptable knowledge.

Homogeneous Waste Sampling and Analysis
Generators will rely on AK to make this assignment. Generators will
conservatively apply the codes to the waste based on the detailed chemical
and physical properties of the waste obtained through the AK process and
directly or indirectly confirmed by VE or radiography. If AK is insufficient
to make decisions regarding the assignment of codes, then the generator will
have to develop appropriate information prior to shipping the waste to WIPP.
Performing homogeneous waste sampling to confirm the assignment of
hazardous waste codes based on AK is considered redundant and
unnecessary by the Permittees provided the AK characterization process
provides the necessary information in the form of a defensible AK record.

To report the average
concentration of hazardous
constituents in a waste stream
as specified in 20.2.1.200
NMAC (incorporating 40 CFR
§261), Appendix VIII with a
90 percent confidence interval,
with all averages greater than

Radiography
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the program required
quantitation limit (PRQL)
considered a detection and
subsequent assignment of the
waste (if an adequate
explanation for the constituent
cannot be determined) as a
hazardous waste, and to
confirm hazardous waste
identification by acceptable
knowledge.
•

The use of radiography is expected to be minimal in the RH TRU waste
characterization program because the majority of the waste will be examined
visually. Radiography may be used to confirm the AK associated with
already packaged waste if this confirmation cannot be performed by a review
of existing information (such as video/audio tapes of the packaging process
or of the packaged waste). When radiography is used, its application will be
the same as in the CH TRU waste characterization program (training and
equipment) except that VE is not required as a QC check on radiography.

Radiography
To verify the TRU mixed waste
streams by Waste Matrix Code
for purposes of physical waste
form identification and
determination of sampling and
analytical requirements, to
identify prohibited items, and to
confirm the waste stream
delineation by acceptable
knowledge.

•

CBFO Resolution

Visual Examination
The role of visual examination is the same as in the CH TRU waste
characterization program in that it will be used in lieu of radiography for the
majority of the waste. The performance of VE is implemented in the same
manner as in the CH TRU waste characterization program.

Visual Examination
To verify the TRU mixed waste
streams by Waste Matrix Code
for purposes of physical waste
form identification,
determination of sampling and
analytical requirements, and to
identify prohibited items.
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To provide a process check on a
sample basis by verifying the
information determined by
radiography, and to confirm the waste
stream delineation by acceptable
knowledge.

The current RH WAP allows a host of
characterization methodologies to be used to reach
the broadest of DQOs, with no methodology
related goals to help guide the characterization
processes that still must be developed on a sitespecific basis. Additionally, the CH DQOs are
verification based (and should have included AK
DQOs); presumably this is one reason the
Permittees elected not to include these types of
requirements. However, NMED has determined
that while flexibility in characterization
methodologies may be reasonable, the proposed
characterization process is too vague and
incomplete to be enforceable. Also, the RH
program must include AK as the foundation for
characterization activities, and must include some
measure of AK verification (see Comments 5-9
and R-22). Therefore, methodology-related DQOs
should be developed or be required for
development under the RH program. The current
overall DQO of obtaining the appropriate
hazardous waste code may be retained but it must
be placed in the context of the characterization
processes used to acquire that information, in
particular AK.

Attachment R, specifically R-4.2. Characterization Methods describes in
detail the proposed RH TRU waste characterization process in the context of
satisfying the Physical and Chemical Description DQO and the Absence of
Prohibited Items DQO with AK information. The text is very specific and
combines the general DQO goals with method-specific details to assure the
information collected by the method (in this case the AK Process) is of
sufficient quality to support decision-making regarding the acceptability of
the waste for management at WIPP. The conditions in Section 4.2.1.2
require certain types of information to be in the AK record prior to shipping
waste to WIPP and are therefore enforceable permit requirements.
The Permittees have previously addressed the remaining elements of this
comment.
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As indicated above, the RH PMR shows that the
Permittees wish the flexibility of using various
characterization elements as the waste generator
sites best see fit. While NMED agrees that a
prescriptive approach may not be best for RH
waste because the wide range of surface dose rates
could affect the appropriate characterization
technique, the Permittees should either propose
characterization method-specific DQOs that
capture their use for the different applications, or
at least provide a mandatory method for
determining these DQOs on a site or wastespecific basis. See Comment 5-9 below for
additional guidance.
Further, the proposed RH program must be based
on the currently approved CH program, with
reasonable explanation for departures and
subsequent demonstration that the proposed
program meets all RCRA requirements. This
approach should have been the process used for
the development of the RH program and
subsequent revision of CH DQOs to be applicable
to the RH program. The Permittees should revise
the Technical Justification Section to establish
why the RH program cannot be achieved by
implementing the existing CH program based
upon adverse worker exposure and technical
inability to implement the CH program for RH
waste. The Permittees must demonstrate that any
proposed RH characterization program that differs
from the current approved CH program still meets
all of the necessary regulatory characterization
requirements pertinent to storage and disposal
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units. NMED believes the current CH program
complies with regulatory requirements and should
have been the basis from which the RH program
was developed with reasonable departures from
the CH program explained and compliance of the
resulting RH program with RCRA demonstrated.
The Permittees should also address why they
believe RH DQOs differ from CH DQOs with
respect to hazardous waste identification.
The technical justification implies that CTP can be
a primary characterization process, augmented
only as necessary by AK and other
characterization methodologies. However, it is
impossible to obtain all necessary information
through CTP alone, and it is therefore
inappropriate to imply that CTP can serve this
purpose. CTP is apparently intended to be a
variation of the current VE/verification process,
although the opportunity might present itself
during CTP to collect supplemental or missing
information that could augment the AK record.
Therefore, the characterization process must, as
with CH waste, begin with AK characterization
that is verified through other processes. It is
appropriate to use the CTP process to obtain
information that would verify the physical form
(waste matrix code) identified through AK and to
determine very basic hazardous code supporting
information (i.e., the presence of lead gloves, etc.).
It is also appropriate to use this opportunity to
collect hazardous waste-related information
perhaps not performed during CH VE to provide
supplemental AK information or to augment the
Page 19 of 90
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AK record. However, using the CTP program as a
“starting point” instead of AK is inappropriate.
Perhaps the Permittees intended the program to
actually perform as described above, and the CTP
aspect is simply poorly described. Regardless, the
Permittees must revisit the proposed process
recognizing that: 1) AK should be an initial
characterization starting point; 2) CTP can be used
to collect supplemental AK information; 3)
verification of AK derived information must be
performed to some degree, possibly commensurate
with the nature of AK information available.
Reliance on a Permittee-generated document, such
as the Safety Analysis Report (SAR), to justify
any characterization elements without NMED
receipt, review, and approval of this document is
inappropriate. The Permittees should provide
applicable sections of the SAR referenced in this
section. Also, the liquid prohibition is based upon
RCRA secondary containment requirements that
were part of CH waste characterization
assumptions relative to gas generation, etc. The
Permit allows a 1% liquid limit for secondary
containment requirements that were based on the
prohibition of liquids in the waste rather than the
10% liquid content normally used to calculate
secondary containment requirements. Therefore,
basing any assessment of the liquid prohibition
solely on an internal document without addressing
why it was implemented in the CH program is
inappropriate and unjustified. The Permittees
should revise Section 5.8.1.1.1 and other sections
to justify conclusions based on the SAR as
appropriate and to better address liquid

Reference to the SAR as the basis for the 1% liquids prohibition will be
removed and the basis of the 1% prohibition relative to secondary
containment capacity will be provided.
The following has been deleted: “A Safety Analysis Report (SAR) was
developed for RH TRU waste management and disposal operations. The
SAR did not evaluate containers with greater than 1% liquids by volume.”
The last sentence in this section was re-written as follows: “The 1% residual
liquid prohibition applies to both CH and RH waste and has therefore been
retained in the RH WAP.”
Other sections have been revised as applicable to remove SAR references.
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prohibitions with respect to secondary
containment.
Comment
5-4
Section
5.8.1.1.2
Page 5-15,
paragraph 1

The discussion in this section is unclear with
respect to how RH waste was included in the
“bounding” calculations performed to support
Subpart X requirements in the original permit
application. The Permittees should revise the
justification section to summarize relevant
parameters and bounding assumptions, clearly
demonstrating that the RH inventory was included
and would be included in any calculations
previously performed to demonstrate repository
integrity. This is required to ensure that the
Permittees have indeed considered all RH waste
characteristics when assessing repository integrity
(which, for CH waste, resulted in a determination
that the air pathway was the only viable release
pathway during the operational and 30-year post
closure period). The Permittees should show that
the RH inventory clearly fits within all previous
assumptions, and no characteristics unique to RH
waste would impact repository integrity in a way
not applicable to CH waste.

The physical and chemical properties of the waste that were considered in
assessing repository integrity were covered in Section D-9b(1)(a) of the Part
B permit application. The properties considered were:
•

“[T]he concentration of the hazardous constituents within the waste
container headspace. See below for discussion of air pathway
releases.

•

Chemical compatibility. Appendix C1, CHEMICAL
COMPATIBILITY ANALYSIS OF WASTE FORMS AND
CONTAINER MATERIALS considered both CH and RH wastes.

•

Parameters important to gas generation. The parameter values for the
gas generation model were summarized in Table D-2 and detailed in
Appendix D16. The parameter values discussed included: average
density of cellulosics, plastics and rubber in CH waste and RH waste;
bulk density of steel containers (including the steel plug for RH
containers) for CH waste and for RH waste; total volume of CH and
RH waste.

In modeling the air pathway for the open panel configuration, the RH
inventory is included through the calculation of the weighted average
headspace concentration for use as the VOC source term. The computer
simulation of the disposal system’s performance defined the VOC source
term, “where appropriate, as the maximum concentration of hazardous
constituents in a particular phase.” Additionally, if waste characterization
data were available, the weighted average concentration for each VOC was
used. If waste characterization data were not available, saturated vapor
concentrations were used as the source term concentration [D-9b(1)(c)]. In
calculating the weighted average headspace concentration, it is stated in
Appendix C2,
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To reflect expected proportions of different waste types, the
data were weighted according to Waste Matrix Code Group
volumes reported in the Waste Isolation Pilot Plant
Transuranic Waste Baseline Inventory Report (BIR). Table
C2-1 presents the weighted average headspace concentrations.
The Waste Matrix Code Group (WMCG) volumes and the
weighting factors used to calculate the average concentrations
are presented in Table C2-2.
RH Waste Matrix Code Group volumes were used and are included in Table
C2-2.
These properties have remained the same for the RH waste. The information
on the RH inventory in the BIR still includes information on Waste Matrix
Code Group, although none was extracted for this PMR. The Summary
Category Group is still being used to assign waste material parameter
weights. As indicated in the Part B application, the set of drums used to
derive VOC source term would still be “considered representative of the
waste throughout the DOE complex for the purposes of determining the
modeling parameters. This is because all of the volatile constituents in the
Waste Analysis Plan are represented.” [D-9b(4)(c)].
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Comment
5-5
Section
5.8.1.1.2.1
Pages 5-15
& 5-16

The Permittees propose no HSG sampling and
analysis based upon evaluation results presented in
Supplement 3, “Maximum VOC Emission Rates
From RH Canisters.” However, numerous issues
are raised based on review of this supplement (see
comments on Supplement 3). Further, while the
Permittees recognize that determination of
subsurface emissions is a key element of the
current CH HSG program, an equally important
reason for sampling and analyzing HSG is to
verify or confirm AK hazardous waste
determinations. The Permittees have proposed no
substitute mechanism for assessing the viability of
AK, nor have they taken measures to improve the
AK program to require more detailed AK
information that would justify modification or
reduction in the current verification program. In
fact, the proposed AK program does not appear as
rigorous as that for CH, possibly because the
Permittees erroneously intended to rely on CTP
for characterization augmented only by AK “when
necessary.” The Permittees should revise this
section to clearly recognize all reasons for HSG
determination, why any deviation from the current
CH program is justified based on all reasons for
the current CH program, and how the proposed
characterization program obtains information
comparable if not equivalent to that obtained
under the CH program with respect to verification
of hazardous constituents identified by AK.

The CH TRU waste program requires HSG sampling and analysis in order to
determine the type and concentration of VOC and to confirm the assignment
of hazardous waste codes based on AK information.
The RH TRU waste program does not need to quantify VOC concentrations
because the assumption is made that the VOCs are present in their
theoretically maximum concentration and appropriate adjustments have been
made to the Room Based VOC limits to accommodate the assumption.
Therefore, measuring these would not result in safer or more protective
management of RH TRU waste. The modeling in Supplement 3 justifies this
approach and the values used to reduce the room based limits.
As previously stated, performing headspace gas sampling to confirm the
assignment of hazardous waste codes based on AK is considered redundant
and unnecessary for RH TRU waste. As described above, The Permittees
propose visual examination (VE) as the primary method for confirmation of
generator characterization information for newly generated, including newly
packaged and repackaged waste. Radiography will be an alternative method
for AK confirmation for already packaged waste. VE and radiography
directly confirm the physical/visible attributes of the waste, there by
indirectly confirming the detailed chemical properties and constituent
information obtained through AK at a level the Permittees contend is
appropriate to ensure safe management, storage and disposal of the waste.
If however the AK record can not satisfy the DQO’s, additional information
including that which could be obtained through intrusive sampling and
analysis, must be obtained, or the waste is not eligible for shipment to WIPP
for disposal.
In short, the AK process will be used to assign hazardous waste numbers to
RH TRU waste, as is done on CH TRU waste. The correct assignment of
hazardous waste numbers will be confirmed by verifying that the waste
matches the waste stream description derived from AK using VE and/or
radiography.
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Comment
5-6
Section
5.8.1.1.2.2
Page 5-16 &
5-17

The Permittees assert that all modeling
assumptions, parameters, and inputs used in the
Permit Application used to meet Subpart X
assessment requirements remain unchanged for
RH waste and that the previous assessment
included RH waste. However, the referenced
Section D-9 makes no mention of RH waste.
While it is agreed that the modeling results are
applicable to the CH inventory, additional
justification was required to demonstrate the stated
applicability to the RH inventory. The Permittees
apparently recognized this need and performed
additional simulations but Supplement 2 which is
to present the result of these modeling efforts
contains serious flaws (see Supplement 2
comments, below). For example, this supplement
states that the Performance Assessment
Verification Test (PAVT) modeling showing that
there is no incremental risk to workers justifies
lesser waste characterization. This conclusion is
erroneous—waste characterization is required to
demonstrate that adequate information is known to
manage and dispose of this waste properly, and
waste characterization is performed to assess
whether waste characterization information
obtained from the generator is sufficient and
accurate. While PAVT results are helpful in
showing what the Permittees believe to be a
demonstration that a modified RH program will
not compromise human health, the Permittees
must still comply with RCRA requirements to
adequately characterize waste. Further, NMED did
not perform a detailed evaluation of PAVT
calculations as part of the RCRA permit

The physical and chemical properties of the waste that were considered is
assessing repository integrity were covered in Section D-9b(1)(a) of the Part
B permit application. The properties considered were:
•

“[T]he concentration of the hazardous constituents within the waste
container headspace. See below for discussion of air pathway
releases.

•

Chemical compatibility. Appendix C1, CHEMICAL
COMPATIBILITY ANALYSIS OF WASTE FORMS AND
CONTAINER MATERIALS considered both CH and RH wastes.

•

Parameters important to gas generation. The parameter values for the
gas generation model were summarized in Table D-2 and detailed in
Appendix D16. The parameter values discussed included: average
density of cellulosics, plastics and rubber in CH waste and RH waste;
bulk density of steel containers (including the steel plug for RH
containers) for CH waste and for RH waste; total volume of CH and
RH waste.

In modeling the air pathway for the open panel configuration, the RH
inventory is included in the calculation of the weighted average headspace
concentration for use as the VOC source term. The computer simulation of
the disposal system’s performance defined the VOC source term, “where
appropriate, as the maximum concentration of hazardous constituents in a
particular phase.” Additionally, if waste characterization data were available,
the weighted average concentration for each VOC was used. If waste
characterization data were not available, saturated vapor concentrations were
used as the source term concentration [D-9b(1)(c)]. In calculating the
weighted average headspace concentration, it is stated in Appendix C2,
To reflect expected proportions of different waste types, the
data were weighted according to Waste Matrix Code Group
volumes reported in the Waste Isolation Pilot Plant
Transuranic Waste Baseline Inventory Report (BIR). Table
C2 1
h
i h d
h d
i
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application assessment, relying instead on the
Environmental Protection Agency’s (EPA)
detailed evaluation of this modeling activity. EPA
has indicated to NMED that PAVT modeling to
justify reduction in characterization elements shall
not be accepted by EPA; therefore, acceptance of
these conclusions without detailed PAVT
modeling analysis by NMED will not be
considered.

C2-1 presents the weighted average headspace concentrations.
The Waste Matrix Code Group (WMCG) volumes and the
weighting factors used to calculate the average concentrations
are presented in Table C2-2.

The Permittees state that based on PAVT
modeling, there are no RH waste parameters that
need to be measured to maintain repository
integrity or to protect human health and the
environment. However, based on the above
NMED comments on section 5.8.1.1.2.2 and
Supplement 2, the Permittees must reconsider this
conclusion.

RH Waste Matrix Code Group volumes were used and are included in Table
C2-2.
These properties have remained the same for the RH waste. The information
on the RH inventory in the BIR still includes information on Waste Matrix
Code Group although none was extracted for this PMR. The Summary
Category Group is still being used to assign waste material parameter
weights. As indicated in the Part B application, the set of drums used to
derive VOC source term would still be “considered representative of the
waste throughout the DOE complex for the purposes of determining the
modeling parameters. This is because all of the volatile constituents in the
Waste Analysis Plan are represented.” [D-9b(4)(c)].
The Permittees included the Sandia National Laboratories’ Summary of the
RH-TRU Inventory Impact Assessment for the WIPP Resource Conservation
and Recovery Act Permit (SNL IIA) to substantiate the Permittees
development of the Data Quality Objective for identification of material
parameters, not to “model away” characterization of the waste. The SNL
report used, in part, the EPA’s Performance Assessment Verification Test
(PAVT), because this forms the performance assessment baseline for the
WIPP.
Development of the DQOs involve not only determining what data are
needed to be known, but also how well the data need to be known. The SNL
IIA was included as supplemental information and demonstrated that the RH
TRU waste material parameters (CPR, ferrous/non-ferrous metals) are not
significant to disposal system performance and therefore the use of bounding
values to estimate the weights is acceptable. The SNL IIA analysis provides
the rationale for the manner in which the Permittees’ WAP addressed
material parameters. Thus, the RH TRU waste WAP provides for the
identification of material parameter constituents and assignment of a
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The Permittees assert that application of the DQO
process results in DQOs unique to RH waste. The
Permittees must instead justify why DQOs for RH
waste would differ from those for CH waste. As
stated previously in Comment 5-2 above, the RH
program should be based on the CH program with
reasonable deviations from this program based
upon technical and safety concerns but still
maintaining compliance with RCRA. DQOs for
the CH and RH program should be very similar if
not identical with respect to hazardous waste
determinations.
Comment The Permittees assert that only Summary Waste
Category groups need be identified. This
5-9
determination is based upon the fundamental error
Section
that AK information is an augment to the CTP
5.8.1.2.1
Page 5-18 & process and is not the foundation upon which the
characterization program is developed (as is the
5-19
case for CH waste). The Permittees must evaluate
the waste stream to understand the origin for
hazardous waste determinations and this waste
stream determination should be based upon
knowledge of process. Therefore, the physical
characteristics of the waste are important with
respect to understanding the fundamental origin of
waste and must not be limited to just whether the
waste is a debris vs. a sludge, since not all debris
and sludges are generated from the same origin or
would have the same hazardous waste
characteristics. Further, a DQO to identify
“hazardous waste number” does not address the
requirement to identify hazardous constituents
Comment
5-8
Section
5.8.1.2

conservative bounding weight-the weight of the waste at the density of
plastic for all debris containers.
See the response to comment 5-2

Summary Category Group is identified to fulfill the requirement for physical
information in 264.13(a).
The Permittees agree that detailed information about the waste needs to be
collected. What is important is the information that is to be collected, not
how it is categorized. It is the Permittees belief that the Summary Category
Group designation is sufficient to provide the required information. Because
waste matrix codes are for treatment, their use in this context is not
meaningful. As part of the verification that the waste matches the waste
stream description, the PMR requires the sites to verify the waste material
parameters that are present in the waste.
The Permittees have previously addressed the fact that the AK process must
provide detailed chemical and physical properties and constituents so as to
conservatively assign HWN. In addressing the NMED’s concern with the
rarest of instance which might, “…identify tentatively identified compounds
that could ultimately lead to the addition of hazardous waste codes or
modification of VOC monitoring parameters…” This would not result in a
change in the manner in which the waste is managed, stored or disposed and
is unnecessary from that standpoint. As previously stated it is the Permittees
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normally identified and verified through sampling
and analysis and that are tracked and monitored. A
demonstration must be made that this simplified
“identification of hazardous waste number” would
satisfy the need to assign hazardous waste codes,
identify tentatively identified compounds that
could ultimately lead to the addition of hazardous
waste codes or modification of VOC monitoring
parameters, and identify hazardous constituents
(the presence of which may not indicate the
assignment of codes but whose concentration is
monitored). Additionally, the Permittees propose
no viable definition for waste streams comparable
to the CH definitions in Attachment B
(Introduction, page B-2, line 31+) and Attachment
B4.
Further, the Permittees state that “measurement”
of toxicity characteristic concentrations is not
required because the source term is “bounded for
liquid, dissolved, and gas phase releases and the
RH waste is managed in such a way to eliminate
direct worker contract.” However, this statement is
vague, unjustified, and inadequately linked to
RCRA requirements. Apparently, the Permittees
intended to show that little if any characterization
of RH waste is required with respect to hazardous
constituents because they have modeled away the
need for characterization. However, as stated in
the comments above (Comment 5-6), NMED has
not and shall not evaluate PAVT modeling
particularly since EPA intends not to do so.
Instead, RH characterization requirements should
be based upon reasonable and justified deviation
of the CH program based upon technical and

position that WIPP waste characterization experience documented in the
WIPP Operating Record, including the WWIS, demonstrate that the AK
process and confirmation with VE/radiography (without HSG and solid
sampling) is capable of providing sufficient chemical and physical property
information so as to ensure safe and complaint management, storage and
disposal of RH TRU waste.
The Permittees contend that should WWIS or repository monitoring indicate
that a harmful release situation is possible, additional panel specific
repository monitoring would be required to obtain qualified measurements
for purposes of determining if and what mitigating measures including panel
closure might be required.
The original modeling performed for the Permit Application (Chapter D)
provided detailed analysis that demonstrated that the only pathway for
exposure is the air pathway. It is important to note that this modeling
included RH waste and that the NMED agreed with this approach by
incorporating the air pathway as the single environmental performance
standard in the current HWFP.
The RH PMR contains additional modeling that shows that even under
unrealistic conditions, the contribution of the RH waste to the potential
release of hazardous constituents is negligible and can be easily bounded.
This approach meets the Subpart X requirement to demonstrate that the unit
will ensure prevention of any releases to air, surface water, groundwater, and
soil that would have adverse affects on human health and the environment.
There has been no information obtained that would change the assumptions
used in Chapter D of the Permit Application.
Pursuit to the proposed RH WAP, the generator sites will be required to
provide the information used to make the hazardous waste determination
under their generator site requirements as well as all other information
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safety concerns, with the resulting RH program
still compliant with all RCRA requirements for
storage and disposal facilities. Further, modeling
is used to demonstrate compliance with 40 CFR
§264.601 environmental performance standards.
40 CFR §264 Subpart X requires a demonstration
that the unit will ensure prevention of any releases
to air, surface water, groundwater and soil that
would have adverse affects on human health and
the environment considering elements such as
waste characteristics, system design, site
hydrologic conditions, etc. The Permittees have,
however, used PAVT modeling as a surrogate to
Subpart X modeling, using the modeling to assess
the impact of an input parameter to the model,
rather than to demonstrate no harm based on the
various inputs. An analogous determination would
be to “demonstrate” a hydrologic parameter based
on modeling that should instead be based on
measured values as input to the model. The entire
section and all related sections of the PMR must
be revised to identify DQOs for the entire WIPP
characterization program and to justify any
deviation from the characterization pathway
established for CH waste based not on modeling,
but instead on technical and safety concerns.
Further, it is clear that much additional
information concerning gas generation, brine
inflow, room closure, and other elements has been
obtained since the original permit application was
provided to NMED and any modeling must be
updated to assess all input parameters for
continued applicability and viability.

necessary to meet the required DQOs. The DQOs were developed based on
the information that is necessary to store and dispose of the waste at WIPP.
40 CFR Part 264 specifically allows the storage and disposal facility to rely
on information provided by the generator sites in order to meet the
requirement to obtain the information necessary to treat, store, or dispose of
the waste. The proposed RH WAP requires generator sites to provide
additional information in cases where their existing data is insufficient to
meet the RH program DQOs.
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Additionally, the justification makes reference to
generator waste characterization requirements,
implying that individual state characterization
requirements for the storage of RH waste should
suffice for WIPP characterization. However,
NMED has the right to determine the extent of
information necessary to dispose of waste at
WIPP, which can certainly be augmented by
generator determinations.
Comment The Permittees state that the only DQOs that need The PMR has undergone extensive revision resulting in a realignment of the
be identified are the presence of liquids and
5-10
RH program with much of the CH program.
polychlorinated biphenyls (PCBs), since “all of
Section
the additional prohibited items” can be satisfied
5.8.1.2.2
Page 5-19 & through the assignment of EPA hazardous waste
numbers. However, this assertion is inadequately
5-20
justified. The Permittees should revise the PMR to
detail how non-radionuclide pyrophoric materials,
incompatible chemicals, explosives, compressed
gases, ignitable wastes, corrosive waste and/or
reactive wastes shall be assessed by assignment of
hazardous waste codes alone and also reference
those sections of the PMR that might present this
information (i.e., Table 5-1). Further, NMED
notes that these exclusions could ultimately be
used by the Permittees to justify similar changes to
the CH program. Specifically the Permittees must
address the following issues:
•

•

The exclusion of non-mixed
hazardous waste cannot be justified
based on hazardous waste code
assignment;
Incompatibilities should be
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addressed with respect to RH
waste, ensuring that new inventory
or other information presented
since original compatibility
assessments performed years ago
still apply to RH waste;

Comment
5-11
Section
5.8.1.3
Pages 5-20
to 5-22

•

Compressed gases are often not
expressed as code assignments;
and,

•

Indicators for the presence of
D001, D002, and D003 so that
“lack” of code assignment truly
indicates an assessment by the site
that all indicators for ignitable,
reactive, and corrosive wastes have
been evaluated through AK.

Also, the PCB limit is listed as 50 ppm. The PMR
does not appear to have any provision for
measuring the PCB concentration in order to
ensure that this requirement is met.
This section should be describing the CTP
approach, what data it will develop, and by what
method the Permittees intend to acquire that data.
Both this section and the CTP discussion in the
RH WAP (Attachment R, Sections R-3.2.4 and R4.2.4) should remove vagaries concerning what
the CTP process would entail. Also, the Permittees
state, “waste characterization information needed
for the safe management of RH TRU waste can be
obtained using CTP, augmented as needed by the
AK process, VE, and/or radiography.” The use of

Again, the RH TRU mixed waste WAP has been significantly revised and
realigned with the CH program with the exception of unnecessarily
performing HSG and solid sampling to confirm conservatively applied
HWNs, when the results have absolutely no effect on the way in which the
waste is managed.
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CTP as a potential stand-alone characterization
process is not justified, nor is CTP a recognized
characterization process in RCRA regulation or
guidance. As described by the Permittees, CTP is
essentially VE, with the potential for collecting
“other” supporting information (i.e., swipes,
swatch samples, etc). The only analogous activity
presented in a typical RCRA WAP is
“fingerprinting” whereby a certain percentage of
waste is examined and a limited chemical analysis
or other indicator analysis performed to verify the
representative waste analysis that the Permittees
are required to obtain. While it is recognized that
the Permittees expect to have the opportunity to
physically examine almost all of the RH waste to
some degree, this method cannot be used as a
substitute to obtain the requisite detailed chemical
and physical analysis to the exclusion of AK, etc.
Therefore, the RH characterization process
proposed by the Permittees is inappropriate and
does not set forth an adequate methodology for
ensuring that 40 CFR §264.13(a) characterization
requirements are met. Additionally, the Permittees
reference and provide an RH Inventory analysis
(Supplement 1) but this analysis focuses on
radionuclide and physical parameters important to
EPA, apparently only restating RCRA information
presented in the TRU Waste Baseline Inventory
Report, which is over 7 years old. In addition, the
Permittees propose no difference between
retrievably stored and “newly generated” waste
processes, yet their inventory is clearly demarked
by retrievably stored waste that will not be
repackaged (5%) and “newly generated” (or
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analogous) waste that will be packaged or
repackaged. While the current definition of newly
generated and retrievably stored waste may not be
as applicable to RH waste as for CH waste, the
Permittees must propose clear characterization
pathways for each of these two categories.
In addition, the use of AK in the characterization
process is somewhat confusing. The Permittees
assert on one hand that CTP will be used to obtain
all information but then state that AK is required
to determine hazardous waste codes. Also, the
Permittees propose no confirmation of AK
following currently used practices of HSG and
solid sampling because “there is so little RH TRU
mixed waste that is in its final packaging
configuration.” However, it is precisely at this
time (i.e., at repackaging or packaging) that solid
sampling could, and should, take place. If the
Permittees are referring to this lack of “final
packaging configuration” as a justification for no
HSG sampling, this should be clarified, keeping in
mind that HSG sampling is required for newly
generated CH waste, which would also have
similar packaging considerations. It is also unclear
how the operator will make the “necessary” waste
characterization determination, how the 10%
“verification” value was derived, and what this
10% verification would entail (i.e., VE,
radiography, HSG, solid sampling, etc).

Besides being an industry standard whose origination is unclear, 10 % was
used by NMED in the Triassic Park WAP and so was deemed adequate in the
RH WAP.

The statement that “CTP is a formalization of the
process currently required for repackaging newly
generated CH waste” is completely misleading.
Repackaging and packaging procedures are
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essentially VE activities whereby those physical
attributes of the waste are examined and used to
confirm AK. The CTP is a “stand alone” process
exclusive of AK and is apparently used to acquire
unique information. Therefore, CTP would be an
AK confirmation activity for physical attributes
only, although the packaging process could
certainly be used as an opportunity to obtain
supplemental AK information that might be
mandated by gaps or data needs identified as part
of the AK program.
The Permittees state that the RH and CH programs
differ primarily in the areas of intrusive sampling,
the determination of waste material parameter
weights, and confirmation of AK based on VE and
HSG (i.e., 100%). While some elements of the
discussion concerning essential program
differences may be correct, the justification for
said revisions cannot be accepted in its current
form. Specifically, the Permittees state that
intrusive sampling would result in questionable
data quality but do not justify this assertion. The
Permittees also state that certain characterization
is not required because of a demonstration of “no
impact” but this assertion is incompletely and
inadequately addressed. Further, the Permittees
make broad statements regarding the results of
HSG sampling that are wholly unsupported and
inaccurate. For example, sites generally segregate
drums with “troublesome” HSG data for future
disposition so the “current status” is biased; also,
the statement that “only one change” has been
made based on 16,000 HSG measurements is
unclear (one change in what? one container? one

The RH PMR incorporates a detailed technical discussion of the impacts of
the various physical and chemical parameters of the waste. The PMR
includes a detailed technical justification of why the data from HSG
sampling is not required for compliance with the environmental performance
standard
The “one change” was to conservatively add a hazardous waste number to a
single waste stream based on the initial headspace gas data that was
collected. Rather than reevaluate the AK information, the generator site
chose, per the HWFP, to conservatively add the hazardous waste number.
Continued headspace gas sampling of that waste stream demonstrated that
the UCL90 was actually below the PRQL; however, the HWFP specifically
prohibits the generator site to remove applied hazardous waste numbers
based on the results of headspace gas sampling. Therefore, the hazardous
waste number has remained on the waste stream.
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hazardous waste stream assignment for a number
of containers?). Also, NMED is well aware that
the current CH program has characterized those
wastes with exceptionally well-documented AK;
forthcoming CH characterization activities for
wastes with lesser or poorer quality AK could
certainly result in more HSG and solid sampling –
required code changes to waste. The Permittees
should reconsider the arguments and information
presented in this section in light of NMED
concerns regarding adequate justification for
program modification and should present
additional information for any conclusions or
statements retained that would be used to justify
proposed program changes.
The Permittees rely on circular logic regarding the
assignment of hazardous waste codes to ensure
prohibited items (e.g., ignitable, reactive,
corrosive wastes, etc.) are properly identified.
That is, it is not clear how sites initially assign the
relevant codes associated with prohibited items,
nor is it obvious that a waste stream lacking an
assigned “prohibited” code therefore satisfies the
DQOs for determining characteristic hazardous
constituents or the absence of prohibited items in
the waste stream without further confirmation.
Revise Table 5-1 in conjunction with Comment 510.

Generator sites are required to assign codes per the requirements of RCRA to
ensure that those wastes that exhibit a characteristic are identified. Wastes
that exhibit the characteristic of ignitibility, reactivity, or corrosivity are
excluded from management at the WIPP per the TSDF-WAC in Module II of
the HWFP. The RH PMR does not propose to modify those TSDF-WAC
requirements. Currently, the CH program incorporates the use of the AK
process to identify the presence of reactives, corrosives, and ignitables. The
RH PMR also incorporates the use of the AK process and goes beyond the
requirements of the CH program by linking the presence of these prohibited
wastes with the D001, D002, and D003 hazardous waste numbers that are
specifically excluded from disposal at WIPP.
As stated numerous times, the RH WAP has been significantly revised.
However, this did not require significant revisions to Table 5.1.
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ATTACHMENT R – RH TRU WASTE ANALYSIS PLAN
Applicable sections have been revised to change terms such as “may” to
Attachment R includes several examples of nonenforceable language included as justification. The “will” or “shall” as appropriate.
Permittees should ensure that forthcoming
revisions to Attachment R do not include language
inappropriate for an enforceable document,
including but not limited to inappropriate
justifications for determinations and removal of
terms such as “may”, replacing these with more
enforceable terms (i.e., “shall”).
The Permittees assert that Summary Waste
Category groupings are analogous to waste
streams. However, the definition of waste stream
must be congruent with that for CH to ensure
comparability of data and to ensure that generator
sites adequately incorporate the need to include
process information in the waste stream
determinations. The Permittees should revise the
PMR to include the CH waste stream definition.
Alternatively, the Permittees should provide
adequate and detailed justification why this waste
stream definition is not appropriate for RH waste
and provide an alternative definition which
includes the requirement for process information
assembly and assessment to ensure that the waste
stream has adequately assigned process-related
information. The Permittees should revise this
section to address NMED concerns regarding the
CTP process as presented in Comment 5-11.
Additionally, the Permittees should revise the
required documentation to include preparation of
an AK Summary, which is currently performed

The following definition of a waste stream from the CH WAP has been
added;
“A waste stream is defined as waste material generated from a single process
or from an activity that is similar in material, physical form, and hazardous
constituents.”
The following detail (extracted/revised portions from the CH WAP) has been
added concerning Waste Stream Profile/AK Summary information and to
define the role of AK in the characterization process.
“The site project manager (SPM) will complete a Waste Stream Profile Form
(WSPF) and RH TRU Characterization Reconciliation Report to document
the waste stream characterization results. The WSPFs and RH TRU
Characterization Reconciliation Reports resulting from waste
characterization activities shall be transmitted to the Permittees, reviewed for
completeness, and screened for acceptance.”
The AK section of the RH WAP requires the preparation of an AK summary
for all RH TRU waste that will be shipped to WIPP.
CTP has been removed from the PMR.
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under the CH program and must be included as
part of the RH program (also revised to recognize
the appropriate role of AK in the characterization
process).
The PMR states that AK, VE, radiography, and/or
CTP shall be used for waste characterization.
However, NMED has expressed concerns
regarding use of the CTP process, and has also
requested a more detailed accounting of the
characterization process that must be based on
AK, with verification of AK being performed to
some degree. Should the Permittees request
flexibility regarding the type and amount of
verification to be performed, the specific criteria
or basis for determining certain characterization
pathways must be clearly presented. The
Permittees should revise this section and all
appropriate sections and each applicable sentence
(e.g., Section R-2.3, lines 15 and 16) of the PMR
to better address the RH characterization process.
Also, paragraph 2 states that RH TRU mixed
waste is characterized on a waste stream basis but
the specific checks for prohibited items such as
liquids must be performed on a container basis. If
the CTP process will be checking for these on a
container basis then this section should be
modified to reflect that fact.
EPA ORIA also regulates WIPP under 40 CFR
§194.

See the response to General Comment 5.
Revisions to the PMR have been made to explain how AK concerning waste
stream properties will be confirmed using VE and/or radiography. The
PMR has been revised to eliminate the CTP method as a separate method. In
addition, justifications have been provided in responses to the NOD that
explains why the confirmation of hazardous waste number assignments using
sampling and analysis is not necessary.

Clarifying language will be added as follows:
“WIPP is designed to store and dispose of TRU waste, including mixed
waste; therefore, it is subject to regulation of both the hazardous constituents
and the radioactive constituents in the waste. Hazardous constituents in the
waste are regulated by the New Mexico Environment Department (NMED)
under the New Mexico Hazardous Waste Act. PCBs are regulated by the
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The PMR includes justification for the
characterization approach proposed by the
Permittees based upon SAR and modeling results.
However, relevant sections of the SAR were not
provided to NMED to support assertions being
made (see Comment 5-3), and the Permittees
make sweeping conclusions based upon SAR
results that are therefore unsubstantiated. Further,
it is assumed that repository modeling referred to
is the modeling presented in Supplement 2 and
NMED has expressed concern regarding use of the
model to justify repository inventory assumptions.
Also, the entirety of Section R-3.1.1, Process and
Design Considerations, is apparently a
justification for the proposed approach that should
not have been included in the actual proposed RH
Waste Analysis Plan because the contents are not
enforceable. The Permittees should revise all
applicable portions of the PMR to better justify the
proposed RH Characterization Approach taking
into account all NMED comments and remove
Section R-3.1.1 because this section is not
pertinent to implementation of the proposed RH
WAP.
The Permittees have apparently developed DQO’s
for RH waste independent from those for CH
waste, but as indicated in Comment 5-2, DQO’s
should be related to the characterization
methodology in addition to the generalized
determination of hazardous waste codes that have

EPA under the Toxic Substances Control Act. Radioactive constituents in the
waste are regulated under 40 CFR Part 191 (Subparts B and C) by the
US EPA Office of Radiation and Indoor Air (ORIA). In addition, WIPP is
regulated under the Atomic Energy Act (AEA).”
The Permittees agree that Section R-3.1.1 is not required for implementation
of the proposed RH WAP and has therefore been deleted.
Applicable portions of the PMR have been revised to better justify the
proposed RH characterization approach taking into account NMED’s
comments.

See the response to comment 5-2.
The Permittees do not consider the assignment of hazardous waste numbers a
“low bar” or anything other than what it is—a requirement of the RCRA.
The RH TRU waste characterization program provides specific and
enforceable methods that must be used to determine the hazardous waste
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no “bar” or measure of adequacy. Further, it is
codes. The specific methods are enforceable permit conditions. The
unclear how such generalized DQO’s would apply proposed RH TRU program complies with the applicable regulatory
to the methods used to acquire the data as stated
requirements.
on page 5-34, lines 16-17. Also, the statement,
“Generally, decisions that require data collection
also require measures that assure the data are of
sufficient quality to provide reliable decisions” is
very vague and unenforceable. It is apparent that
the Permittees wish to perform only those
characterization methods deemed necessary to
meet the very “low bar” of assigning hazardous
waste codes, with no specific criteria or mandates.
In short, the Permittees propose a generalized
DQO that is certainly applicable to the CH process
(i.e., the hazardous waste code determination
DQO) and quality assurance objectives (QAOs)
for measures taken in whatever form or fashion
determined necessary by the Permittees, but the
“in between” criteria and decision making
measures that should be reflected in
characterization method specific DQOs are absent
and should be specified. Alternatively, if these
DQOs would change based upon the use of the
characterization method, the PMR should include
determination of DQOs on a site- or use-specific
basis to ensure that the “reasons” for using
characterization methodologies are justified and
documented. Refer to Comment R-15 regarding
proposed decrease in prohibited item identification
and why confirmation of AK assumptions relative
to prohibited item identification could not be
accomplished. Also, determination of the waste
physical form only to the Summary Waste
Category Group level does not address
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requirements to assign the waste to a waste
stream; the CH WAP requires identification to the
waste matrix code level and a physical description
of the waste against which AK
verification/confirmation is made. Clearly, the
DQOs must be re-thought with respect to
development on a characterization methodology
level to ensure that objectives for the
characterization process that comprise the
characterization system(s) are well documented.
The waste characterization section indicates that
any combination of AK, CTP, VE, and
radiography shall be used to characterize wastes,
with it being the Site Project Manager’s (SPM)
responsibility for determining whether the DQOs
have been met. However, comments below will
indicate that the criteria for said determinations
are inadequate. See Comments R-11 and R-12.
The Permittees indicate that the Newly Generated
and Repackaged Waste will be “characterized at
the time of packaging”, with verification taking
place by having a second operator present during
packaging operations to verify the Summary
Waste Category group assignment, that hazardous
constituent-related information was collected, and
that there are no prohibited items. Currently
packaged waste will be “evaluated” and if
“deficiencies are found,” additional
characterization “may” be required; if this
characterization involves “testing”, this will be
conducted on a minimum of 10% of the waste
stream with verification by a second operator. The
nature and extent of verification proposed,
however, is inadequate. CTP is a variant of the VE

This requirement is consistent with the existing requirement in the CH
program for the SPM to determine when the DQOs have been met.

CTP has been removed from this PMR.
AK is the characterization method to assign hazardous waste codes. The use
of VE (formerly CTP) allows for confirmation of AK information during
packaging. Compliant implementation of the AK process is verified, and
reviewed by NMED, through the audit process and subsequent approval of
certification packages. The characterization and confirmation process will
ensure that DQOs are satisfactorily met. Performing AK with confirmation
through VE is the same process approved in the current HWFP for newly
generated CH waste. Verification of currently packaged waste is not an
option in the revised PMR; it is a requirement. If the AK process is
insufficient to characterize waste to meet the DQOs sites must sample and
analyze their waste. In addition, each waste stream will be individually
certified by the Permittees with subsequent review by NMED.
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process and could be used, in and of itself, as a
verification procedure for physical parameters
identified via AK. These physical parameters
include waste matrix code, waste stream
assignment, and prohibited items, and could
possibly include visual verification of those
limited “indicators” of hazardous waste that can
be assessed visually (i.e., lead gloves, etc). CTP
also offers the opportunity to collect supplemental
AK (i.e., swipe sampling, etc) to augment the AK
record. Verification of currently packaged waste
must not be an option; this verification must
occur, although the nature of verification can be
site-specific. For example, it is NMED’s
understanding that Battelle Columbus has
performed in- depth visual examinations of all
currently packaged waste and that these
examinations were recorded on video/audio tape.
In this case, the Permittees could propose a sitespecific verification procedure that would not
initially require package re-opening but instead
could require some measure of video tape reexamination to confirm information. In other
cases, such extensive and complete AK would not
be available and mandatory VE and/or
radiography verification of AK to some degree
should likely occur. Further, NMED expects the
Permittees to propose verification of hazardous
waste code assignments through some type of
chemical analyses. While NMED recognizes that
different “levels” of verification could be
satisfactory dependent upon the completeness of
the AK record and nature of the waste (i.e.,
thermally treated vs. non-thermally treated for
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HSG), the Permittees must develop a verification
approach and program that ensures hazardous
waste code assignments made via AK are
confirmed. That being said, however, NMED is
willing to entertain deviations from the current CH
program or the use of heretofore unspecified
innovative approaches so long as compliance with
RCRA specifications is demonstrated. Note that
NMED does not understand the need for a
separate CTP process, as activities performed
under this are either variants of VE or AK data
collection. Justification of the CTP process as a
separate stand-alone process as described in the
PMR is required.
Comment
R-9
Section
R-3.4
Pages 5-39
to 5-45

The Permittees propose a three-stage data
validation/verification effort similar to that used
for the CH program. However, the proposed
process details differ, perhaps because the
Permittees were anticipating yet-to-be-approved
PMRs to allow the use of electronic quality
assurance (eQA) for the CH program. Regardless,
the Permittees must note and explain all
discrepancies between the two programs including
but not limited to:
•

The Permittees have not proposed mandated chemical analysis. That is the
reason for the difference in the text describing the three levels of data
validation.

Reduction and modification of CH
Data Generation Level
Validation/Verification as
presented in Section R-3.4.1 of the
RH WAP when compared to
Section B3-10(a), Attachment B3,
of the CH WAP;
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•

Reduction and modification of Site
Project Level Validation as
presented in Section R-3.4.2 of the
RH WAP when compared to
Section B3-10(b), Attachment B3,
of the CH WAP; and,

•

Reduction and modification of
Permittee Level Validation as
presented in R-3.4.3 of the RH
WAP when compared to Section
B3-10(c), Attachment B3, of the
CH WAP.

CBFO Resolution

This paragraph states, “At a minimum, the
independent technical review must be performed
before any waste associated with nonconforming
data is shipped to WIPP.” This statement appears
to allow containers with nonconforming data to be
sent to WIPP as long as the independent technical
review was done. This statement should prohibit
shipping waste containers with nonconforming
data until such time as any non-conformance
report has been closed out in a manner that
removes or otherwise adequately addresses the
nonconforming data.
The Permittees propose that reconciliation with
DQOs occur primarily at the SPM level. NMED,
however, has expressed concerns regarding the
limitation of DQOs to only higher level
programmatic elements, excluding DQOs similar
to those presented in the CH WAC that express
objectives on the characterization element level.
The Permittees should revise all DQO

This statement was removed in the revised PMR. The requirement that no
waste containers with nonconforming data can be shipped to WIPP has been
clarified in the RH WAP.

Reconciliation with DQOs does take place at the SPM level in the proposed
RH PMR. This is consistent with the CH program where the DQO
reconciliation also takes place at the SPM level per the requirements of
Attachment B3, Section B3-11.
The DQO reconciliation requirements in Attachment B3, Section B3-11
address the types of data collected in the CH program. Similarly, the DQO
reconciliation requirement proposed in the RH PMR address the types of
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reconciliation discussions to address NMED
concerns as appropriate. Also, the Permittees must
explain any discrepancies between the DQO
processes presented in Section R-3.5 of the RH
WAP and Section B3-11, Attachment B3, of the
CH WAP.

data collected in the proposed RH program.

The CH WAP presents detailed information
regarding the contents of the Waste Stream Profile
Form, Characterization Information Summary,
Waste Stream Characterization Summary, and
WIPP Waste Information System (WWIS)
reporting requirements. The Permittees propose no
RH verification comparable to that performed for
CH waste that could account for some of the
differences but NMED believes that verification
must be performed (albeit not necessarily identical
to that performed for CH waste). Similarly, the
RH PMR does not address how the WWIS would
be addressed which is a critical aspect of any
WIPP characterization program because it is from
this information that room based limits for VOCs
are assessed, etc. The Permittees should revise the
data reporting section to reflect NMED concerns
regarding verification and subsequent reporting
requirements and to include resulting applicable
CH reporting elements or provide information
justifying any deviations from CH reporting
requirements.
Also, it appears that the Permittees are requesting
flexibility with regard to how waste will be
characterized, stating that CTP and/or AK and/or
VE and/or radiography may be performed.
However, Section R-3.6 indicates that the

Because the RH PMR incorporates a reduction in the allowable room-based
emissions limits that incorporates the potential emissions from RH waste
only the CH waste must be tracked in the WWIS for comparison with these
limits.
The RH PMR requires that the SPM develop a RH TRU Characterization
Reconciliation Report that details the processes and decisions used to
characterize the RH TRU waste stream. This report incorporates the
reconciliation with DQOs that must be undertaken to ensure compliance with
the requirements. In addition, the RH PMR has been revised to require that
each waste stream be approved individually; therefore, the NMED will have
approval of the specific characterization process(es) used on a waste stream
basis.
The RH PMR, as proposed, incorporates the requirement to provide the site
RH QAPjP’s to the NMED once they are approved. This is done in Section
R2-2.0 with the following statement: “The Permittees shall provide the
QAPjP for each site and all revisions to NMED upon approval by the
Permittees.”
The revised PMR requires completion of a RH TRU Characterization
Reconciliation Report as part of the AK process that addresses NMED’s
comment.
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Permittees make no commitment to document or
record the decision pathway associated with the
determination. The Permittees must consider
preparation of a Reconciliation Report that
documents the SPM determination of the
verification process, and which
presents/establishes related DQOs. It is understood
that the Permittees intend to require sites to
prepare an RH Quality Assurance Project Plan
(QAPjP) but Appendix R2 does not specify that
this document will serve as the document that
“brings together” the site specific SPM
determination of characterization process. It is
NMED’s experience that the QAPjPs simply
mimic WAP requirements and the site standard
operating procedures (SOPs) present how
activities will be performed; however, neither of
these will document specifically how the SPM
determined activities are to be performed on a
waste stream basis. That is, when program
flexibility such as that requested by the Permittees
is requested, the QAPjP and SOPs alone will not
be sufficient to glean an understanding of exactly
what options the site has selected to meet WAP
requirements; therefore, some sort of
Reconciliation report is required to document this
information. The Permittees should revise the
PMR accordingly. Also note that the Permittees
must provided all RH QAPjPs and revisions to
NMED following approval, as are required for CH
QAPjPs by Permit Attachment B5, Section B5-1.
The Permittees indicate that it is the SPM’s
The RH PMR requires that the SPM develop a RH TRU Characterization
responsibility to determine the appropriate
Reconciliation Report that details the processes and decisions used to
characterization pathway given the intended
characterize the RH TRU waste stream. This report incorporates the
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R-4.2
Page 5-45

flexibility of the proposed RH WAP. However, as
noted in Comment R-12, above, the SPM is
apparently not required to document this
determination in a formal report although the sites
are required to include, for example, in the AK
procedure a “decision making process” that
identifies when AK does not meet DQOs.
However, a single report documenting and tying
together the chosen characterization pathway is
required.
The Permittees propose to implement a
“standardized” AK process that is more
procedurally based than the CH WAP in that is
does not require collection of mandatory
information per se, but a collection of categories
of information that could come from a variety of
sources. To better support this approach, the
Permittees must provide a comparison of the CH
process to this “standardized” approach,
demonstrating how the level of detail achieved
through implementation of the CH approach is not
diminished in the new RH approach.
By using a standardized, process-based approach
to AK, implementation of the RH approach may
compromise comparability with AK derived
through the CH AK process unless it can be
shown that the “same” type of information and
level of detail is achieved using the RH approach.
If this comparability is lost, then use of CH AK
information to augment, bolster, or serve as
surrogate data could be compromised. Also, the
Permittees require each container to be “related”
to a waste stream through waste packaging logs,
etc., but this element should be bolstered to

reconciliation with DQOs that must be undertaken to ensure compliance with
the requirements. In addition, the RH WAP, Section R-5.3 has been revised
to state, “No RH TRU waste stream shall be shipped to WIPP unless the
characterization of that waste stream, including the AK process applied to
that waste stream, has been audited and approved by the Permittees and a
final audit report for that waste stream has been approved by NMED.”
Therefore, the NMED will have approval of the specific characterization
processes used on a waste stream basis.

Comment
R-14
Section
R-4.2.1
R-4.2.1.1
Pages 5-465-48

Comment
R-15
Section
R-4.2.1.2
Pages 5-49
& 5-50

The programmatic and waste stream specific information required by the CH
WAP is captured by the RH AK Summary Report. The focus of the RH AK
process is to ensure the generator sites have performed an adequate
hazardous waste determination, not on collection of specific mandatory
information, such a “site maps”, that have little bearing on the assignment of
hazardous waste numbers.

The purpose of a standardized AK Process procedure is to enhance
comparability between the AK process applied at the RH generator sites. As
with the currently approved AK method for newly generated CH waste, the
AK is verified at the time of packaging, and implementation of the AK
process is audited, and the findings reviewed by NMED.
The use of information from other sites is consistent with the current
requirements in the CH program. Similar to the CH program, there is RH
waste that was generated at one site and then shipped to another site for
interim storage. In these cases, it is important that the information for the
generating site is used and evaluated.
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require mandatory assembly of drumspecific/container specific chemical and physical
data, if available. This is necessary because the
Permittees propose no verification of AK (which
is unacceptable to NMED) so the AK information
collected must be as detailed as possible. Also, the
assembly of AK information specific to prohibited
item information must take into account NMED
concerns regarding prohibited item requirements
(see Comments R-6 and R-8).

A requirement to gather container specific data, if available, has been added
to the RH WAP.
The use of surrogates is a process that can be used to reduce the potential for
worker dose while providing the information necessary to meet the DQOs.
The requirements for surrogates include the requirement that the surrogate
used must be representative of the waste stream.

Further, the use of information from other sites
that generate RH waste to achieve DQOs requires
extensive documentation, explanation, and
required correlation. Many RH sites generated
waste through experimentation so it is highly
unlikely that this approach could be used in these
situations. Similar concerns are apparent with the
use of surrogates. The Permittees should revise the
AK procedure to include specific acceptance
criteria for the use of this non-site RH waste and
surrogate information.
Comment
R-16
Section
R-4.2.1.3
Page 5-51

The Permittees will require sites to implement an
AK procedure, but the Permittees must ensure that
these procedures include collection of information
beyond the hazardous waste code(s) and
supporting hazardous constituents. NMED has
determined that AK will serve as the base
information source that will be verified and
augmented through other activities, so AK must
assemble the spectrum of required information as
available.

The AK process requires information regarding the physical and chemical
properties of the waste, material parameters present in the waste, and
presence or absence of prohibited items be gathered during the AK process.
This information will be used to verify the waste matches the waste stream
description during VE and/or radiography.
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Comment
R-17
Section
R-4.2.1.4
Pages 5-51
to 5-53

The Permittees require AK reconciliation with
DQOs, but NMED has expressed concern that the
DQOs are both too general and are not based upon
specific characterization activities, as are the CH
DQOs. It is apparent that the reconciliation
process is the point at which the SPM would
determine which verification activities should be
performed and related DQOs. The Permittees
should revise this section of the PMR to reflect the
requirement that AK will be assembled for all
wastes and that reconciliation is the point at which
the SPM would determine the appropriate
approach for verifying AK, noting that NMED
expects some level of verification to be performed
(although the verification method could be waste
specific and dependent upon the quality of AK
information obtained). This section must include
or reference specific acceptance criteria for
assembled AK data that the SPM would compare
against the information obtained and that would
guide the SPM to the appropriate verification
activities. It is at this point that verification
activity-specific DQOs would be developed;
alternatively, the Permittees can propose those
DQOs that would be related to specific
verification approaches. For example, a site may
have assembled data that suggests drums that
require repackaging may contain leaded gloves.
The SPM could then determine that VE of drum
contents during repackaging should be used to
confirm this assertion (the DQO for this
repackaging activity would be the identification of
lead-bearing wastes). Regardless, the path chosen
by the SPM must be documented (e.g., in a

The SPM must document the reconciliation with DQOs that is performed in
the RH TRU Characterization Reconciliation Report. This report must be
developed on a waste stream basis to document the specific characterization
processes that were implemented on each waste stream.
Therefore, the specific reconciliation process must also be documented on a
waste stream basis. Section R-3.6.2 specifies the requirements for the RH
TRU Characterization Reconciliation Report and includes the following
requirement: “A description of the data that were collected to meet the
required DQOs, how they were collected, and how each DQO is met by the
data” The process of determining “how each DQO is met by the data” is the
reconciliation process. In addition, Section R.5.1.1.2 includes the
requirement that: “Part of the WSPF approval process is the RH TRU
Characterization Reconciliation Report completeness/accuracy review and
acceptance by the Permittees. This approval includes verification that the
report documents how the DQOs were achieved for the waste stream.”
The RH PMR has been revised to require that each waste stream be approved
individually; therefore, the NMED will have approval of the specific
characterization processes used on a waste stream basis. This includes the
reconciliation that is conducted.
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Reconciliation Report). Note that while the PMR
states that the SPM must document reconciliation
as per Section R-3.5.1, this section only states that
the SPM examine data and determine if a course
of action is necessary, not that this information be
documented in a detailed fashion.
The Permittees shall evaluate information for a
single waste stream or waste stream lot, but it is
unclear whether the Permittees would then extend
approval to only the Summary Waste Category
group associated with the waste stream or whether
approval would apply to the entire RH population.
The Permittees should clarify this issue.
The QAOs for RH waste AK differ from those for
CH waste (Permit Attachment B3, Section B3-9),
particularly in the areas of accuracy,
comparability, and representativeness. The
Permittees should revise the PMR to re-define
these elements in light of the fact that AK will
take the central characterization role and that
NMED requires verification of AK.
Both the VE procedure and radiography sections
are significantly different from comparable
discussions in the CH WAP, particularly in the
areas of required operations, measurements,
testing, identification elements, QAOs, etc. While
Supplement 4 provides an overview comparison of
some requirements, the differences in system
operations and detail are not adequately justified
by the Permittees. The Permittees apparently wish
to offer flexibility so that, for example, VE can be
performed to “look for” one item at the discretion
of the SPM. However, NMED has expressed
concern regarding process DQOs and revision of

The RH PMR has been revised to require that each waste stream be approved
individually; therefore, the NMED will have approval of the specific
characterization processes used on a waste stream basis. This includes the
reconciliation that is conducted.

The QAOs for AK have been revised to be consistent with those for the CH
TRU WAP.

See the previous response regarding the CTP method. The details of that
method will be incorporated into the VE program description.
The requirements for VE and radiography methods have been revised based
on the CH WAP.
The PMR has been revised to require confirmation of AK for both packaged
and to-be-packaged waste streams through the use of VE and/or radiography.

Page 48 of 90

Section No.

Comment
R-21
Section
R-4.2.3.2
Pages 5-59
to 5-61
Comment
R-22
Section
R-4.2.4
Pages 5-62
to 5-68

NMED Comment

CBFO Resolution

these sections will be necessary to address
NMED’s concerns. The Permittees should revise
the PMR to include a detailed discussion of RH
and CH VE and radiography program similarities
and differences. Of particular concern are
mandatory identification requirements and QAOs
that vary significantly from the CH program (e.g.,
precision determinations for radiography and VE).
This section contains no content requirements for
the radiography test drum. At a minimum, the
drum contents should be indicative of the waste
matrix being analyzed.

A radiography test container shall be examined as part of the radiographer
qualification. A requirement that the radiography test container shall include
items representative of the physical properties of the waste streams at the site
and must include prohibited items has been included in the RH WAP.

The Permittees propose to use CTP to acquire
See the response to General Comment 5.
characterization information. However, the
process as described is actually a variant of VE
The treatment of CTP as a separate method has been deleted from the PMR.
and AK data acquisition, so it is unclear why these
activities require a separate process. NMED has
reviewed information provided by the Permittees
and finds that the use of CTP as a stand-alone
method that may be used in lieu of AK is
confusing and unnecessary. CTP as a form of VE
could be used to verify or augment AK through
the acquisition of as yet unspecified information
and, as a supporting process, DQOs related only to
the function of CTP could be developed. Also, the
CTP process is confusing and appears to have
been developed as a “black box” characterization
method exclusive of all other methods but
sometimes relying on other characterization means
to obtain information. For example, as written,
CTP can obtain AK outside of the AK
record/process that is incongruent with using the
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standard AK methodology. In short, the Permittees
must rethink whether the CTP process really is a
unique method and whether this unique
characterization method can stand on its own in
the absence of other methods such as AK (NMED
believes it cannot because the method apparently
calls for use of AK to augment its own DQO
requirements). The current CH characterization
process relies on AK as a foundation for obtaining
the necessary waste information and this
information is subsequently verified through
confirmatory HSG sampling, solid sampling, and
radiography/VE. NMED views the RH process as
a justified deviation from the CH characterization
process whereby RH AK is assembled and
verified, although the confirmation/verification
methods and frequencies could vary from that
established under the CH program. NMED
expects the Permittees to present a verification
program (Comment R-8) that could include CTP
as a “check” on AK. Also, CTP could be used as a
new “branch” of AK, whereby AK could be
supplemented by information gained through CTP.
The Permittees should revise this entire section of
the PMR to reconsider the use of CTP, including
but not limited to the ability of CTP to meet
programmatic DQOs, CTP as a variation of VE
and associated training and recordkeeping, and the
actual viability of CTP auditing. NMED can
envision RH waste initially characterized (i.e.,
hazardous wastes identified, waste streams
determined, prohibited item presence assessed,
etc.) by AK, with subsequent examination of
subject waste performed to confirm the AK
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information or to augment the AK record when
AK is not available or is of poor quality.
The Permittees perform Waste Stream Profile
Form (WSPF) checks and additional data
verification as part of the CH program that has
been removed from the comparable Section of the
RH program. The Permittees should specify where
the information has been “moved to” in the RH
program. If the information has been removed, the
Permittees should revise the PMR to re-instate
these requirements or provide a reasoned and
detailed justification for the change in Phase 1
screening.

The information concerning WSPF checks is now in R-5.1.1.2. Only minor
differences from the CH program exist such as references to QAPjP and
information relative to discrepancies identified during the WSPF review.
The following information is being added to be consistent with the CH
program.
Once a generator/storage site has prepared a QAPjP, which includes
applicable WAP requirements, it is submitted to the Permittees for review
and approval. Once approved, a copy of the QAPjP is provided to NMED for
examination. The generator/storage site will implement the specific
parameters of the QAPjP after it is approved. The initial generator/storage
site RCRA audit will be performed at some point after this implementation
has taken place, but prior to shipment of TRU mixed waste from that
generator/storage site to WIPP.
If the Permittees determine (through the data comparison) that the
characterization information is adequate, the WSPF will be approved. Prior
to the first shipment of containers from the approved waste stream, the
approved WSPF and accompanying Characterization Information Summary
will be provided to NMED. If the data comparison indicates that analyzed
containers have hazardous wastes not present on the WSPF, or a different
Summary Category Group applies, the WSPF is in error and shall be
resubmitted. As part of the waste characterization data submittal, the
generator/storage site will also transmit the data on a container basis via the
WWIS. This data submittal can occur at any time as the data are being
collected, but will be complete for each container prior to shipment of that
container. NMED will have read-only access to the WWIS as necessary to
determine compliance with the WAP. The initial WSPF check performed by
the Permittees will include WWIS data and the Characterization Information
Summary. The Permittees will compare ongoing sampling/analysis
characterization data obtained and submitted via the WWIS to the approved
WSPF. If this comparison shows that containers have hazardous wastes not
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reported on the WSPF, or a different Summary Category Group applies, the
data are rejected and the waste containers are not accepted for shipment. If
discrepancies arise as a result of the Phase I review, the generator/storage
sites will be contacted by the Permittees and required to provide the
necessary additional information to resolve the discrepancy before that waste
stream is approved for disposal at the WIPP facility. If the discrepancy is not
resolved, the waste stream will not be approved.

Comment
R-24
Section
R-5.1.1.1
Pages 5-69
to 5-71

Comment
R-25
Section
R-5.1.1.2
Pages 5-71
& 5-72

The Permittees apparently attempted to streamline
the WWIS description relative to language used in
the CH WAP but the streamlining does bring to
question why the language change was
implemented and whether these changes imparted
“hidden” modifications that subtly change a
program intent or requirement. For example, editlimit check discussions have been altered, titles to
documents changed, etc. The Permittees should
revise the PMR to discuss in detail (beyond that of
Supplement 4) intended revisions to the WWIS
input, reporting, and other WWIS processes and
documents. Again, it appears that the Permittees
may have been attempting to “jump ahead” by
incorporating changes in forthcoming yet
unapproved PMRs.
The RH processes for examination of the WSPF
differs from that used in the CH program; for
example, the RH WSPF information check does
not specify Waste Matrix Code identification as
required under the CH program, etc. However,
NMED believes that the DQOs associated with the
RH program are too “high level” and do not
reflect actual DQOs that should be implemented at
a process or “lower” level comparable to the CH
program. Also, the reduced data acquisition

The titles to the documents have changed to make them RH specific;
however, the same documents produced by the CH module of the WWIS are
produced in the RH module of the WWIS.
The name of the waste emplacement report was made to incorporate the RHspecific nature of the report. The change to the name of the change log report
was made to be more consistent with the nomenclature used in the WWIS
itself.

The revised PMR requires the site to verify that the waste matches the waste
stream description during VE and/or radiography. The sites are also required
to provide detailed waste information, including the identification of waste
material parameters present in the waste.
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requirements derived from these RH DQOs
significantly decreases the amount and type of
information that must be transmitted, reported, and
subsequently reviewed by the Permittees. In light
of all previous comments, the Permittees must
examine this section and revise in conjunction
with changes made to address NMED comments.
The CH WAP required a determination of
container defects as part of the verification process
that is not included in the RH WAP. The
Permittees should clarify why this requirement
cannot be performed (i.e., design considerations,
etc).

Container defects, though very unlikely since most waste will be newly
packaged, will be detected in one of two ways. First, during shipping cask
opening, the detection of contamination within the shipping cask may
indicate a canister defect. This will be investigated and the canister will be
inspected remotely during cask-to-cask transfer operations. Second, 55gallon drums removed from a CNS 10-160B shipping cask are inspected
remotely prior to placement into the facility canister.
Because of the difficulty in inspecting RH TRU waste containers at the
WIPP, the primary responsibility to assure containers are not defective lies
with the generator and is imposed through the transportation as well as the
RCRA requirements.

Comment
R-27
Section
R-5.2
Page 5-75

The Permittees must specify the time period by
which written receipt of a “verbal discrepancy
correction” is made. Additionally, documentation
of any such verbal resolution must be made by the
Permittees and placed in the operating record.
Also, the Permittees must justify the addition of
the term “significant” with respect to manifest
discrepancy definitions and remove the term

The Permittees control the use of containers to assure there are no defects
through the generator site waste characterization program audit and approval
process as well as transportation program audits and approvals. The
following text (extracted from the CH WAP, Section B-4b(2)(iii)) has been
added; “The following will be inspected for each RH waste shipment
arriving at the WIPP facility; Whether there are any container defects.”
This section has been revised to be consistent (where appropriate to the RH
process) with Section B-4b(2)(I) of the CH WAP.
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“may”, replacing it with “will” or “shall” from the
sentence: “If the manifest discrepancies have not
been resolved within thirty (30) days of waste
receipt or within 15 days of their discovery, the
shipment may [emphasis added] be returned to the
site.”
The changes have been reviewed in light of the changes made in the RH
The Permittees propose the use of a WSPF
WAP to address the NOD. No required changes were identified.
specific to the reporting and characterization
performed for RH waste. However, in light of
NMED comments, the Permittees must revisit this
form to determine whether deviations from the CH
form are necessary (including Attachments A and
B), and whether proposed changes are still valid.
No response required.
The Permittees have proposed the use of the CH
audit program for RH waste that is acceptable.
NMED shall defer review and comment on the RH
checklist pending the Permittees response to
NMED comments on the PMR and subsequent
PMR changes.
There in not a similar requirement for independence in the CH TRU program
This section should include a statement that the
implemented by the HWFP. Independence is a requirement of the NQA-1
Permittees’ organization performing the audit is
process which the NMED determined was not a RCRA requirement
independent of the organization performing the
work being audited and that the auditors
themselves are also independent of the employees
whose work is being audited.
SECTION 7.0 – GENERAL INSPECTION REQUIREMENTS
The text has been modified as follows: “RH TRU mixed waste equipment
The proposed language lists several pieces of RH
that is controlled by a logbook includes the 140/25-ton bridge crane, cask
TRU waste equipment that are to be “logbook
transfer cars, 25-ton Cask Unloading Room crane, Transfer Cell shuttle car,
controlled” (i.e., inspection results are to be
RH Bay cask lifting yolk, facility grapple, 6.25-ton overhead hoist, facility
recorded in operator logbooks). This list is not
cask rotating device, Hot Cell overhead powered manipulator, 15-ton Hot
inclusive of all equipment listed in Table DR-1.
Cell crane, facility cask transfer car, 41-ton forklift, facility cask, and
Revise the PMR to clarify the manner in which
inspections will be documented for those facilities horizontal emplacement and retrieval equipment. Inspections of the Cask
Unloading Room, Hot Cell, Transfer Cell, Facility Cask Loading Room, RH
and equipment.
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Bay and radiation monitoring equipment will be recorded on data sheets.”
Table DR-1 has been renamed to Table D-1a and added to Attachment D.
The proposed language states, “In addition to the
This new table has been modified to include the procedure number,
inspections listed in Table DR-1, many pieces of
frequency and organization responsible for waste handling and preventive
equipment are subject to regular preventive
maintenance inspections, as applicable, for all identified RH TRU mixed
maintenance. These preventive maintenance
activities along with the inspections in Table DR-1 waste handling equipment. The DOE Hoisting and Rigging Manual does not
require annual load bearing tests. Load bearing tests are only required for
make mechanical failure of waste handling
new equipment installation and after major modifications. Annual
equipment unlikely.” Information regarding the
mechanical maintenance includes Non-destructive examination (NDE) for
preventative maintenance schedule of applicable
the equipment listed below:
equipment is not included in Table DR-1. Revise
RH Bay Overhead Bridge Crane
the PMR to include this information.
Mechanical
Quarterly and Annual*
RH Bay Cask Lifting Yoke
Mechanical Annual*
Facility Grapple
Mechanical Quarterly and Annual*
Hot Cell Overhead Powered Manipulator
Mechanical Annual*
Hot Cell Bridge Crane
Mechanical Annual*
Cask Unloading Room Crane
Mechanical Quarterly and Annual*
41-Ton Forklift
Quarterly, Semi-Annual and Annual*
The proposed language states “[t]he inventory and The language has been modified as follows: Off-site RH TRU mixed waste
integrity of the shipping casks and the spacing
will arrive in containers in U.S. Nuclear Regulatory Commission (NRC)between trailers carrying the shipping casks are
certified shipping casks designed to provide shielding and facilitate safe
inspected.” No spacing requirement is stated. If
handling. Canisters will be loaded singly in an RH-72B shipping cask and
the same spacing requirement utilized for CH55-gallon drums will be loaded in a CNS10-160B shipping cask. The
TRU shipping containers is to be applied to RH
shipping cask will be visually inspected upon arrival. Inspections are
TRU containers, this needs to be more clearly
conducted of the Parking Area Unit at a frequency not less than once weekly
stated in the proposed permit language. As it is
when waste is present. The inventory and integrity of the shipping casks and
written currently, the test infers that some other
the spacing between trailers carrying the shipping casks are inspected to
spacing requirement will be applied to RH TRU
ensure a 48 inch aisle space is maintained between shipping casks.”
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containers.
The proposed permit language states in part on
line 10 “…the floor of the RH Complex is
inspected visually or by using closed-circuit
cameras on a weekly basis…” lines 12 to 13
further state “Inspections of RH TRU waste
containers stored in the Hot Cell and Transfer Cell
are conducted using remotely operated cameras.”
Given the reliance on these remote-viewing
devices for both general area and container
inspections, inspection criteria listed in Table DR1 for these areas should be revised to include a
periodic check of camera function and operability.
Camera-specific preventive maintenance may also
be considered for inclusion in the site preventive
maintenance schedule.
The title of personnel performing the stated
inspections for the following equipment and
facilities needs to be identified in the column
entitled “Inspection Frequency and Job Title of
Personnel Normally Making Inspection”:
- RH Bay Overhead Crane
- RH Bay Cask Lifting Yoke
- Cask Unloading Room Crane
- Horizontal Emplacement and
Retrieval Equipment
- 41-ton Forklift
- RH Bay
The definition of “pre-operational” in this table is
inconsistent with the definition given in Table D-1
of the CH-TRU permit. Table D-1 defines preoperational inspection as
“…inspections…required prior to the first use [of

The inspection procedures, schedule and job title of persons responsible for
performing inspections of the closed-circuit cameras have been added to
Table D-1a. The CCTV System does not have a Preventive Maintenance
Program established. It has been determined to be more cost effective to
replace components as they fail, versus establishing and maintaining a
maintenance program on this system. Sufficient redundancy (coverage)
exists that loss of a camera will not impede waste management activities.

Table D-1a has been modified to indicate “See List 1” under “Inspection
Frequency and Job Title of Personnel Normally Making Inspection.” List 1
includes the qualified TRU Waste Handling Technicians and Waste
Handling Engineer.

Table D-1a has been modified to indicate where “pre-operational” or “preevolutional” inspections are appropriate. Due to penetrating gamma
radiation from RH TRU mixed waste, certain inspections must be handled
pre-evolutionally rather than pre-operationally as can be done with CH TRU
mixed waste. If a RH TRU mixed waste emplacement is required to be
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Footnote
“C”

the equipment or facility] of a calendar day.”
Table DR-1 defines the term as “…inspections
required…prior to the waste handling evolution.”
The term “waste handling evolution” is further
defined as “…from the receipt of a shipping cask
into the RH Bay through canister emplacement
underground.” One uniform inspection frequency
should be determined and then applied to both
CH- and RH TRU shipments. Revise the PMR to
address this concern; as written, it appears that
inspection could be performed immediately before
emplacement that could complicate disposition of
problems found during inspection.

suspended (usually at the end of a shift) with the RH TRU mixed waste
canister stored in a safe position, inspection of a system component will not
be performed upon resumption of the emplacement of the canister to protect
personnel from gamma radiation exposure. Therefore, both types of
inspections are required and correct as written for the following reasons:
A) Pre-operational – Equipment pre-operational inspections will be
performed prior to first use each day. This will include equipment such as
forklifts, overhead bridge cranes and the master slave manipulators. These
are performed as pre-operational inspections/checks because they are stand
alone pieces of equipment, the inspections can be performed when ever
needed (prior to first use) and do not require system line-ups.
B)
Pre-evolution – Equipment/system pre-evolutional inspections will be
performed prior to cask handling in the RH Bay and will be in effect through
waste emplacement for that single process. This will include equipment such
as the Canister Transfer System, Facility Cask Rotating Device and the
Horizontal Emplacement and Retrieval Equipment (HERE). These are
performed as a pre-evolutional inspection because they are a system and
required a specific system line-up in order to complete the inspection.
Once a waste handling evolution is in process, if it is required to be stopped
(normally will be end of shift), an inspection prior to use cannot be
performed again with this new system configuration. To inspect components
in a system lineup at this point, it would require over-riding equipment
programs and safety systems, potentially exposing personnel to undue
radiation exposure and jeopardizing the safety of the plant. For example, to
perform an operability inspection on the Cask Unloading Room Floor Shield
Valve, the following line-ups have to be made:
1) Cask Unloading Room Floor Shield Valve has to be closed.
2) Hot Cell Floor Shield Valve has to be closed.
3) Transfer Cell Ceiling Shield Valve has to be closed.
4) Cask Unloading Room Crane has to be in the north limit, the west limit
and the high limit for the hoist.
5) The Canister Shuttle Car has to be positioned below the Cask Unloading
Room Floor Shield Valve.
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Assume the 72B Cask unloading process began the day before and has an
RH TRU waste canister with dose rate of 750 Rem/hr. This processed ended
at the end of a normal shift with the 72B Cask Inner Lid removed, and the
Canister Shuttle Car is positioned below the Transfer Ceiling Shield Valve.
At the beginning of day two, if you want to perform a pre-operational
inspection of the Cask Unloading Room Floor Shield Valve, the above
mentioned system line-ups will have to be in place to test the operability of
the Cask Unloading Room Floor Shield Valve. The operator would have to
configure the system as mentioned above by overriding the safety systems.
Now the floor shield valve can be cycled through the open and closed
positions. As soon as the Cask Unloading Room Shield Valve is opened, any
personnel in the Cask Unloading Room will receive a radiation dose. This is
because the loaded RH TRU mixed waste canister is not shielded, the floor
valve has been opened, and radiation will stream straight up through the open
floor port.
SECTION 8.0 – PREPAREDNESS AND PREVENTION
The PMR states on page 8-3 that “containment in
The secondary containment calculations for the Hot Cell and Transfer Cell
the WHB for RH TRU waste is described in
have been provided in Attachment M1. Outside of these cells, RH TRU
Permit Addendum M1R.” However, the only
mixed waste will always be stored in NRC-certified shipping or facility casks
description provided in this addendum is on page
and engineered facility secondary containment is unnecessary. The
16-27, paragraph 4, which provides the capacity of secondary containment calculations show that the area provided by the
the RH Bay, Hot Cell and Transfer Cell. There is
impermeable floors in the Hot Cell and Transfer Cell provide sufficient
no description of the secondary containment and
secondary containment for the calculated maximum volume of liquids
no secondary containment calculations were
possible and will prevent run-off from the units. In addition, these cells are
provided to justify the volumes of 220-gallons,
provided with sumps that provide additional capacity beyond what was
11,400-gallons and 220-gallons, respectively.
demonstrated to be required for secondary containment. The WIPP Part B
Revise the PMR to describe the secondary
Permit Application, Appendix D-1a(4), also provides information regarding
containment for the RH Bay, Hot Cell and
secondary containment related to RH TRU waste handling locations. Leak
Transfer Cell and provide the required secondary
detection is performed visually either through the Hot Cell windows or using
containment calculations. In addition, to determine the remote-viewing devices (Closed Circuit Television (CCTV) Cameras)
the secondary containment for these areas, the
inspection.
PMR must provide container configuration
diagrams that show the maximum amount of
Page 58 of 90

Section No.

Comment
8-2
Section
8.1.2
Page 8-4

Comment
8-3
Section
8.1.2
Page 8-9
(and 8-11)

NMED Comment

CBFO Resolution

waste that can be managed in the rooms and cells.
Once this information is provided, the PMR
should address how the information demonstrates
that runoff from the unit(s) do not constitute a
problem. A connection between the secondary
containment capacity provided and the runoff
protection requirements was not made in the PMR.
Revise the PMR to address these concerns.
The PMR indicates, “The UPS features automatic
switching without a loss of power from the
primary power to alternate power to battery
backup power.” Revise the PMR to provide
specific information regarding the RH Complex
(Hot Cell, RH Bay, Transfer Cell, etc.) and the
equipment in these areas that have backup power
and/or battery backup. Provide more detailed
information on the backup systems, how these
systems will be deployed and if they are mobile
systems, and where they are located.

The PMR does not indicate that additional internal
communication equipment and emergency
equipment will be needed in the RH facilities.
Section ER-1a of Addendum ER states that the
WIPP facility is well equipped with internal
communication systems, emergency equipment
and communication equipment. The PMR must
provide additional information that clearly

The RH Complex is now included in the WHB Unit facility description in
Permit Section A-4. The Central UPS located in the Support Building
supplies power to selected loads located in the Support Building and the
WHB, including the RH Complex. The RH Waste Handling Bay, Hot Cell,
and Transfer Cell equipment are serviced by dual 1,300 kW diesel powered
generators located between the exhaust shaft area and the WHB. The
generators provide backup power to the remainder of the WIPP site including
the CH and RH waste handling operations. Their usage is initiated as
required by the Facility Operations staff should a loss of power occur. The
RH waste handling equipment is designed to stop as a result of loss of power
in a fail-safe condition. Power from the back up generators can be utilized to
operate the RH waste handling equipment should the waste handling
operations staff wish to reconfigure the waste containers in process. No UPS
power systems are specifically associated with the RH Waste Handling
System. The WIPP Central Monitoring Room has a 30-minute reserve
power backup system that is detailed in the existing HWFP. The backupbattery power system for the WHB Unit would also supply power to the RH
Complex.
There are no changes to the emergency response equipment, capabilities and
all associated systems necessary for management of RH TRU mixed waste.
The facility’s RH emergency response equipment, communications and
emergency systems are the same as represented in the CH TRU waste permit.
These equipment are currently listed in Table F-6, Emergency Equipment
Maintained at the WIPP; and depicted in Figures F-5, Underground
Emergency Equipment Locations and Underground Evacuation Routes; F10, Waste Handling Building Pre-Fire Survey (First Floor); Figure F-10a,
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describes this equipment. The modification should
discuss the internal communication system that is
to be in place at all the RH waste handling
facilities including the RH Bay, the Cask
Unloading Room, the Hot Cell, the Transfer Cell
and the Facility Cask Loading Room. The
Permittees must also provide diagrams that show
the location of the equipment and the alarm
systems in the rooms and cells. The alarm systems
associated with the special handling equipment
should be fully described. Internal communication
equipment, remote-television or other systems
used to ensure the safe handling of the RH waste
must also be fully described. Also, while not
stated in the PMR, it is assumed that some
additional or specialized equipment must be
utilized to manage RH waste emergencies.
However, no additional equipment was provided
in Addendum ER. Revise the PMR to address all
of these concerns.

Waste Handling Building Pre-Fire Survey (First-Floor-Fire Hydrant/Post
Indicator Location); and F-11, Waste Handling Building Pre-Fire Survey
(Second Floor) of the current CH TRU waste permit.

The PMR Addendum ER provides only a brief
description of the airflow pressure that prevents
the spread of contamination during RH TRU
waste handling. Additional detail is needed in this
section including flow diagrams and/or process
and instrumentation diagrams (PID). Revise the
PMR to include a complete description of the
airflow pressure system. If this information is
provided in another part of the PMR or in the
permit application, provide a specific reference to
the information.

Chapters D and F of the Part B Permit Application contain descriptions of
the Airflow system. Additional and more current information is provided
below regarding instrumentation, inspection and maintenance criteria that
prevents the spread of contamination during RH TRU waste handling. The
Permittees manage airflow to prevent the spread of radioactive
contamination and can be functionally discussed as airflow in the surface RH
TRU waste facilities and as airflow in the underground.
Surface
Differential air pressure between the RH TRU waste handling locations in
the RH TRU waste Complex protects workers and prevents potential spread
of contamination during handling of RH TRU waste. The Hot Cell pressure
will be negative with respect to atmosphere, the Transfer Cell, the RH Bay,
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the Cask Unloading Room, and the Cask Loading Room. The Hot Cell
ventilation is exhausted through high-efficiency particulate air (HEPA) filters
prior to venting through the Waste Handling Building exhaust.
The RH Bay is a high-bay area for shipping cask receiving and subsequent
handling operations. The trailer carrying the shielded road cask will enter
the RH Bay through a set of double doors on the eastern side of the Waste
Handling Building. Separate heating, ventilation, and air-conditioning
(HVAC) systems are provided that maintain the pressure in the RH TRU
waste side of the Waste Handling Building lower than the outside ambient
atmospheric pressure for contamination control. Because there are no air
locks at these access doors, the period of time that the doors will be open will
be minimized and limited to times when there are no unsealed shielded road
casks containing RH TRU mixed waste canisters in the RH Bay.
The Hot Cell will be maintained at a greater negative pressure than the other
areas of the Waste Handling Building to ensure that airborne contaminants
will be exhausted through the HEPA-grade filters dedicated to the Hot Cell
area. The negative pressure will also prevent any contaminants from
escaping the Hot Cell in the event that the Hot Cell is Breached (e.g., a door
is opened to the Hot Cell).
The RH TRU waste HVAC is structured to enable the HVAC to achieve the
designed differential pressures among the areas and/or rooms within the
various RH TRU waste areas during normal operation to maintain the
required airflow directions and to assurance that airflow within the building
are always directed from the area of least potential for contamination to area
of highest potential for contamination. Airflow always is directed
towards the Hot Cell.
Inspections and Maintenance
The scope of preventive maintenance on HVAC equipment covers the
following disciplines and their designated performance areas:
• Mechanical (cleanliness, corrosion, lubrication, alignment, bearing
Page 61 of 90

Section No.

NMED Comment

CBFO Resolution
operation,
belt drive tension and wear, fastener torque)
• Electrical (cleanliness, insulation resistance, motor current, contactor and
relay
contact status, overheating, terminal torque)
• Instrument (calibration, control panel alarm, indicator light, switch and
instrument operation).
A graded approach to maintenance is utilized, in which the detail and
resources expended on maintenance functions correspond to the importance
of specific facility requirements such as safe operation, reliability,
environmental compliance, programmatic mission, safeguards and security.
The most essential safety related items receive the most preventive
maintenance attention followed by less attention to less essential equipment,
thus Preventive Maintenance is performed weekly, monthly, biannually,
annually, or less frequently, dependant upon the aforementioned criteria.
Corrective maintenance on the RH TRU waste HVAC is carried out either to
correct a failure or to avoid an impending failure.
Chapter F, Procedures to Prevent Hazards, of the Permit Application and
draft Attachment Q, Mine Ventilation Rate Monitoring Plan, discusses the
following narrative describing the airflow in the Underground Repository:
Flammable Gas Concentration Control
Gas concentrations in the mine and around the storage area are controlled by
mechanically induced ventilation. There are three primary ventilation fans
and three filtration fans. If only one primary ventilation fan is ventilating the
mine, it typically will be set to draw 260,000 ft3 (7,358 m3) per minute of air
through the mine, which is sufficient to adequately ventilate all active areas
in the mine. If two primary fans are operating, they will typically be set to
draw 425,000 ft3 (12,028 m3) per minute of air through the mine. The
filtration fans are interlocked so that only one filtration fan can operate at any
time. One filtration fan is normally set to draw 60,000 ft3 (1,698 m3) per
minute of air through the mine. The air is routed through the underground
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facility with bulkhead doors and dampers to achieve the most efficient use of
the air in ventilating for possible gases and maintaining required differential
pressures in the underground facility.
Potentially hazardous concentrations of gas in the WIPP underground are
managed safely in accordance with the current permit, draft Appendix Q,
WIPP Mine Ventilation Rate Monitoring Plan and federal and state
regulations. This includes active working areas, including panel entries
during closure operations and closure constructions.
Human health and the environment are protected during a loss of off-site
power by a combination of factors:
· The underground filtration system fails in the “filter” mode so that no
releases of contaminated particulates will occur
· The UPS maintains all monitoring systems and alarms in waste handling
areas so that fires or pressure loss will be detected and an appropriate
response initiated
· Generators are brought on line within 30 minutes, at which time hoisting
can be initiated so that personnel do not have to stay
underground for extended lengths of time Mine Safety and Health
Administration (MSHA) requires personnel evacuation within one hour of
ventilation loss)
· The waste hoist brakes set automatically so that loads do not fall
· Cranes retain their loads so that spills do not occur from dropped
containers
· Communication systems are maintained
· The emergency operations center is powered if activated.
Attachment 1 of this NOD response matrix provides drawing 41-F-076-W,
Waste Handling Building 411 RH Area HVAC Flow Diagram, for system
instrumentation components, location and schematic flow representation. A
schematic representation of the Underground Ventilation System Airflow,
Figure D-34 in the current HWFP is also provided. There will be no changes
to the system for RH TRU waste underground operations.
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SECTION 9.0 – CONTINGENCY PLAN
Comment Section FR-2 of Addendum FR only addresses the There are no changes to the emergency response procedures, equipment,
control of spills or leaking or punctured containers capabilities or all associated systems required for acceptance of RH TRU
9-1
waste. Language in Attachment F has been modified to clarify that the
of RH TRU waste and does not address
Section
contingency plan procedures apply to incidents involving both CH and RH
emergency procedures regarding RH waste with
9.1.3
TRU waste. Therefore, response to fire and explosions are currently
Pages 9-9 to regards to a fire or an explosion. Modify
addressed in Section F-d4 of the permit and applicable to fires or explosions
Addendum FR to address other emergency
9-11
procedures besides the control of leaks and spills. associated with either CH or TRU waste. Emergency response equipment is
currently listed in Table F-6, Emergency Equipment Maintained at the
Also, Section F-5 of Attachment F in the CH
WIPP; and depicted in Figures F-5, Underground Emergency Equipment
Permit provides a description of the emergency
Locations and Underground Evacuation Routes; F-10, Waste Handling
equipment used at the WIPP site to manage CH
Building Pre-Fire Survey (First Floor); Figure F-10a, Waste Handling
waste emergency. This section also references
Table F-6 and F-7, as well as Figures F-5 and F-7. Building Pre-Fire Survey (First-Floor-Fire Hydrant/Post Indicator Location);
This section has not been modified in the PMR to and F-11, Waste Handling Building Pre-Fire Survey (Second Floor) of the
include any additional equipment (i.e., emergency current permit.
equipment, communication equipment, alarms,
Evacuation routes are maintained and mapped for normally occupied areas.
etc.) which would be needed, changed, or
The Waste Handling Building is not considered a normally occupied area.
modified based on the fact the facility would be
Doors that are exits are clearly marked. Doorways that are not exits are
managing RH waste. This also appears to be the
clearly marked. There are numerous exits and the nature of an event will
case for other tables and figures contained in the
send personnel away from the event to the nearest exit door. In this open
final permit. Modify Section F-5 and all other
area, evacuation routes for the Waste Handling Building are not mapped
applicable sections of the PMR to address
because it is not a normally occupied area.
additional equipment needs with respect to RH
waste and modify all impacted tables and figures.
Diagrams for the Hot Cell, RH Bay, Transfer Cell,
Cask Unloading Room, Facility Cask Unloading
Room and all other areas associated with RH
waste, must be provided that indicates the location
of emergency equipment, alarm boxes, and
communication devices. Any additional
equipment needs such as detectors, monitoring
equipment, etc., should be added to Table F-6.
Comment

Section F-6 of the Final Permit Attachment F

All emergency coordination agreements and requirements will be reviewed
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and amended, as necessary, to address RH wastes. After modification
provides a brief narrative of the coordination
agreement with the WIPP site that several
approval, the new contingency plan will be provided to all coordinating
agencies, emergency response agencies, local
agencies.
police departments, fire department, hospitals, and
contractors have regarding their roles during an
emergency at the WIPP site. This modification
may impact these agreements, yet it does not
appear that the WIPP site has notified these
agencies, departments or contractor of the
modification. The Permittees must also notify the
agencies, hospitals, departments etc. listed in
Section F-6 of the final permit and re-evaluate the
respective agreements with regard to addition of
RH waste. Modify the PMR as necessary to
address these issues.
SECTION 10 – TRAFFIC PATTERNS
References to TRUPACT-II shipping containers
NRC shipping casks are defined in Section I.D.7 Defining them again in
have been removed from the proposed permit
this section would further modification every time a new NRC shipping
language, having been replaced by a generic
casks were approved. No change has been made.
statement referring to “NRC-certified shipping
containers”, which is inferred to apply to both CHand RH TRU waste shipments. The PMR should
clearly state the types of acceptable shipping
containers for both RH and CH waste to ensure
that appropriate traffic considerations are made.
The proposed permit language states “An
The addition of a separate route for RH TRU waste traffic is being
additional route for waste transport trucks is
withdrawn from this PMR.
planned for the southwest side of the WIPP
facility. This proposed route would be used
exclusively for TRU waste transport trucks.” This
route should be included in Figure G-2; “WIPP
Traffic Flow Diagram” and AASHTO
specifications (and/or other appropriate
engineering specifications and guidelines)
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applicable to its design and construction should be
referenced. Revise the PMR to include this
information.
The PMR changes the following information that
is included in the existing permit without
explanation or substantiating data:
• The anticipated maximum load on
on-site paved roads and access
roads is increased from 80,000
pounds to 115,000 pounds (an
increase of approximately 40%);
•

•

The facility vehicle capacity is
increased from “an average of five”
truck trailers per day to
“approximately eight”; and,

The Part B Permit Application, § B-4, Traffic Information, contains the
textual explanations and substantiating data to support use of one or more
NRC-certified shipping casks. The Bechtel Inc. analysis listed in the
footnotes and reference Sections of B-4 provided the basis for the following
calculations evaluating the departure in transportation weights and traffic
frequency.
On Site Roads.
Design and construction of the On-Site/ Off Site Roads was done by Bechtel
according to the Design Basis Specification D-23-C-01 and Calculation CS23-C-006, North Access Road.
Assumptions of the original design:
1. Truck gross weight ~ 80,000 lb
2. Traffic frequency ~ 10 shipments/day
3. Design life 25 years
4. 5-axle trucks

The payload of each inbound truck
trailer is increased from “three
TRUPACT-II’s” to “one or more
NRC-certified” shipping
containers.”

Additional clarification (which should include
supporting data, formal traffic studies, etc.) is
required to support these proposed changes.
Specifically, engineering calculations to
substantiate the adequacy of the existing roads to
handle the increased truck traffic and additional
gross weight of the trucks should be provided. In
addition, an explanation of facility modifications
necessary to accommodate the proposed increase
in vehicle capacity should be included, as should a
more accurate statement of the potential number

Note: There is no separate calculation for the on-site roads. The same (as
North Access Road) asphalt flexible pavement inside the fenced area is
applied in the areas where the waste is transported. The design method for
“flexible” (as opposed to rigid ~ concrete) pavement is based on several
parameters.
1. Frequency of traffic per day per lane
2. Number of Equivalent 18,000 lb Axle Loads (~ 80,000lb/18,000lb = 5
is conservative)
3. Underlying soil resistance and top asphalt concrete.
New Traffic Conditions:
CBFO is introducing a new, higher capacity 6-axle truck. The gross
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transportation weight of this truck is 115,000 lb. It is estimated that this
vehicle will be using WIPP roads at a frequency of 1 (one) shipment per
week. That is, conservatively, 0.15 shipments per day.
Calculation, using new traffic conditions:
Soil Resistance R (psi) - is taken directly from the WIPP Soil Report and
Bechtel calculation, since there is no change.
A. Pavement thickness.
The traffic frequency increase from 10 shipments per day to 10.15 shipments
per day has only minimal impact on the Total Expanded Average Load
(EAL) and the traffic index (TI) as shown below, both important parameters
in pavement design.
Total EAL (TEAL):
13,780 ~ constant for 5 or more axles over 20 years, taken from table 7651.2A - Highway Design Manual (HDM).
TEAL = 13,780 x 25yr./20yr. = 17,225
Using 10.15 shipments per day ~ 17,225 x 10.15 = 174,834 ...(Bechtel
calculation ~ 172,250)
Conversion of EAL to Traffic Index (TI).
For TEAL of 174,834 ~ TI = 7.5 - (from HDM, table 7-651.2B), same
conservative number as in Bechtel calculation.
Asphalt Concrete thickness TAC:
GE=0.0032 x TI x (100 -R)....R=80
GE - Gravel Equivalent (Ft).
GE=0.0032 x 7.5 x 20 = 0.48' ...GfAC = 2.01⇒ TAC = 0.48/2.01= 0.24' ⇒
use 2½" AC Surface Course.
(Actually used: 3"-see Sec.1-dwg. 24-C-149-022 in Attachment 2 to NOD
response)
Gf - Gravel Equivalent Factor (constant from table 7-651.2C from HDM).
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B. Bituminous Treated Base.
GE = 0.0032 x TI x (100 -R) .... R = 55 ~ caliche subbase ⇒ GE = 1.08'
GEBTB = 1.08 - 2.01 x 0.21= 0.66'
TBTB = GEBTB/GfBTB = 0.66/1.2 = 0.55' ⇒ Use 4" BTB
See attached Sec.1, dwg. 24-C-149- 022 in Attachment 2 to NOD response.
GfBTB ~ taken from table 7-651.2C
C Caliche Subbase ~ TCSB
GE = 0.0032 x TI x (100 -R) .....R=50 - prepared subgrade
GE=1.2
GECSB=1.2 - (0.21x 2.07) - (0.33 x1.2) ⇒ 0.37'
TCBS=0.37/1.0=0.37' ~ 4½" Actually used 6", see attached Sec.1, dwg. 24C-149-022 in Attachment 2 to NOD response.

Comment
11-1
Section
11.0
General
Comment

Based on the results of the above calculation, the site paved roads designated
for waste transportation and are safe to be used by the heavier truckloads
carrying NRC-certified shipping casks used in RH TRU waste transportation
to the WIPP.
SECTION 11.0 – PERSONNEL TRAINING PROGRAM
PMR does not address training requirements for
Currently, the training that WIPP employees will receive for RH TRU waste
emergency response to RH waste spills, leaks,
emergency response actions (e.g., responding to alarms, PA announcements)
incidents, fires or explosions. Permit Addendum
is the same as the training for responding to emergencies involving CH TRU
FR (Contingency Plan) documents special
waste. There are no new alarms, emergency response procedures, or
procedures in Section FR-2 (Contingency Plan)
communication procedures necessary to accommodate RH TRU waste
that will be utilized to control a spill or leaking or management. The Contingency Plan as written accommodates both CH and
punctured container of RH TRU waste. However, RH TRU waste incidents. In fact, the special procedure provided in the June,
no training requirements were provided in Section 2003 PMR for responding to leaks or punctures of RH TRU waste containers
11.0 or the associated Addendum to indicate that
was reviewed, determined redundant and removed. As with a CH TRU
training will be conducted on the procedures
waste release, the WIPP will evacuate personnel, secure the area, assess the
specified in the Contingency Plan to ensure that
situation, and recover from the event on a case-by case basis. Language has
the actions proposed can be accomplished by
been modified in Attachment F to indicate that procedures apply to both CH
WIPP personnel. Revise the PMR to include
and RH TRU incidents. The threshold for Contingency Plan implementation
training documentation that demonstrates that the
remains the same. Employees are currently trained to the contents of the
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emergency response personnel will be trained
appropriately to respond to RH waste incidences.

Comment
11-2
Section
11.1.2
General
Comment

Comment
11-3
Section
11.3.3
Page 11-11,
lines 10 to
13

Addendum M1R indicates that additional alarm
systems, and communication systems have been
added to the WIPP site to the various rooms and
cells managing RH waste. Training programs
provided in Attachment H-2 of the final permit
must be modified to include the addition of any
new alarms and communication procedures, etc.,
which may be instituted. In addition, Attachment
H-2 should be modified to change the amount of
training time(s) for the training course that could
be impacted by this PMR. Revise the PMR to
thoroughly address these training concerns.
This section states, “various classroom courses are
utilized to provide operators the requisite
training.” However, no additional training course
which addresses RH waste or procedures for
handling RH waste have been included in this
PMR. Considering the new areas proposed for
operations (i.e., cask unloading room, Hot Cell,
Transfer Cell, facility cask loading room, etc.) it
would seem that additional training for these areas
would be required. In addition, according to
Addendum M1R there are several additional types
of equipment which will be utilized for the RH
waste operations, such as overhead bridge cranes,
lifting yoke, cask transfer cars, ton-grappler hoist,
manipulator(s), remote monitoring systems, etc.
Yet, there is no indication that either formal or on-

Contingency Plan and emergency procedures. The Contingency Plan, which
aside from addition of descriptive narrative and clarification that the plan
applies to incidents involving both RH and CH TRU mixed waste, has not
changed due to RH TRU waste. However, all training programs are
constantly being reviewed based on changes to procedures and other
documents for training impact.
Addendum M1R has been removed from the PMR. General Employee
Training (GET) requires training on emergency alarms, communication
systems, etc. Currently, the training that WIPP employees will receive for
RH TRU waste emergency response actions (e.g., responding to alarms, PA
announcements) is the same as the training for the CH TRU waste process.
This is because there are no new alarms, emergency response procedures, or
communication procedures necessary to accommodate RH TRU waste
management

There are no supplemental classroom training courses for handling RH TRU
waste. There is only one hazardous waste position for those who handle TRU
waste; they are called TRU Waste Handlers. Some TRU Waste Handlers
handle RH TRU waste and some handle CH TRU waste. TRU Waste
Handlers are trained using the same classroom courses whether they handle
RH TRU waste or CH TRU waste. However, each type of waste handling
has qualification requirements specific to the type of waste they handle for
systems like the overhead bridge cranes, lifting yoke, cask transfer cars, tongrappler hoist, manipulator(s), remote monitoring systems, etc. The
following qualification cards are in the process of being incorporated into
RH-01A, RH Underground Technician:
B-02, RH Horizontal Emplacement and Retrieval Equipment
B-03, 41-Ton Diesel Forklift
B-04, Facility Cask Transfer Car Operation
B-05, RH 6-Ton Diesel Forklift
B-07, RH Technician
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B-19, 20 Ton Diesel Forklift

the-job training is conducted for these special
types of equipment. Provide this information.

The following qualification cards are in the process of being incorporated
into RH-01B, RH Waste Handling Technician:
WH-04, 140/25 Ton Crane
B-01, RH 72-B Road Cask Operations
B-06, 25Ton RH Cask Unloading Room Crane
B-08, Genie Work Platform
B-09, 2.5 Ton RH Jib Crane
B-11, Hot Cell Transfer Drawer
B-12, Work Assist Vehicle
B-13, Road Cask Transfer Car
B-14, 10-160B Cask Operations
B-15, 15 Ton Hot Cell Bridge Crane
B-16, Power Manipulator
B-17, Cask Unloading Room Shield Door
B-18, Master Slave Manipulator
B-23, RH Canister Transfer System
B-24, RH 10-160B Surface Process
The sequence of qualification will be RH-01A completion prior to starting
the RH-01B.
The following qualifications will be required prior to starting RH-02, RH
Waste Handling Engineer card.
RH-01A and RH-01B

Comment
12-1
Section
12.0

All of these skills and knowledges will be incorporated into the RH-GUIDE1
SECTION 12.0 – CLOSURE PLAN
The PMR indicates in Addendum MR, Section
Section I-1a(1) Container Storage Units, in the current closure plan addresses
16.2.1 “Technical Justification”, page 16-7, lines
closure of the permitted container storage units (Waste Handling Building
18-19 that the RH Complex includes the RH Bay, Unit and Parking Area Unit) by removing all waste and waste residues. The
Cask Unloading Room, Hot Cell, Transfer Cell,
nature of RH TRU waste differs from CH TRU waste relative to penetrating
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General
Comment

and Facility Cask Loading Room. The current
closure plan in the final permit addresses only CH
storage and disposal units at WIPP, among which
are the container storage areas in the CH Bay
portions of the WHB. However, the PMR now
includes the RH Complex areas in the WHB, of
which many of these areas were either not
addressed or the actual function of the areas (i.e.,
Hot Cell) has significantly changed based on this
modification. The closure plan modification as
provided does not address specifically how the
above-mentioned rooms, cells, and areas will be
closed. Because of the nature of the wastes
handled in these areas, it is expected that the
closure plan procedures will be more complex,
requiring a different sampling regimen and
possibly a more detailed decontamination
procedure. In addition, the up-front process for
determining the level of contamination will need
to be modified.

gamma radiation. As such, the RH TRU waste containers need to be handled
remotely as described in the PMR. However, there is no change in the
method planned for closure of the facility. Under WIPP’s co-contamination
philosophy, areas of RH TRU waste spills will be cleaned-up first from a
radiological perspective. Second, analysis will be performed to ensure the
spill area is clean from a hazardous waste perspective. Swipes will be
analyzed to provide a determination that the area is clean of those hazardous
wastes manifested for that container.

The modification must provide a specific closure
plan for all areas, room, and cells associated with
the RH Complex. The modification should
provide a detailed description of how the units will
be closed, including how the units will be closed
in relationship to each other. The sequence of
closure for these rooms, cells and areas are
especially critical because some of them such as
the shielded Material Transfer Drawer are
associated with the transfer of swipe samples,
which may be important during the closure
process. In addition, the sequence of closure of the
RH Complex in relationship to the rest of the

Regarding the order of closure of RH TRU waste facility, the sequence of
D&D for the rooms and cells in the RH TRU waste facility has not been
predefined. The decision on the sequence of D&D will be based on
radiological conditions and the order appropriate for demolition processes.
Consistent with sound radiological practice, this sequence will depend on
contamination levels, if any, and good engineering practice. The Material
Transfer Drawer is only used if RH TRU waste is in the Hot Cell. There will
be no RH TRU waste in the hot cell when D&D begins. Therefore, the use
of the Material Transfer Drawer will not be necessary.
Drawings 41-G-170-014-J, 41-G-502-104N, and 41-G-754-W1 through W18 provided in Attachment 3 to the NOD response matrix show the
boundaries of the RH Complex that will require closure.
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WHB should be described.
The closure plan modification should provide, or
reference, design and location drawing and/ or
PIDs that can be used to determine the physical
extent of the areas, rooms, and cells which must
be closed. This was not provided in the
modification. Revise the PMR to adequately
address closure of the RH related facilities.
Comment
12-2
Section
12.0
Page 12-1,
lines 10 &
11

The statement, “Final closure will occur when all
waste disposal areas are filled or when the WIPP
achieves its capacity of 6.2 million ft2 of TRU
waste” is ambiguous, particularly the phrase “all
waste disposal areas are filled.”

Comment
12-3
Section
12.0
Page 12-1,
line 17
Comment
12-4
Section
12.1.2
Page 12-3,
lines 6 & 7

The phrase, “At the end of all hazardous waste
activity” does not seem to be accurate as surface
facility closure is yet to have occurred.

The waste throughput assumptions are
dated and are inconsistent with
assumptions found elsewhere within this
document (see section on Security) and
should therefore be updated to reflect
current operations and made consistent
throughout the permit.

The WIPP Land Withdrawal Act, Section 7 (a)(3), limits the disposal
capacity of the WIPP to a volume of 6.2 million cubic feet. As in the case of
Panel One, a disposal panel may be deemed “filled” without the entire panel
being filled with waste. Therefore, WIPP could declare the repository filled
with less than 6.2 million cubic feet. Either WIPP will reach its legal
disposal capacity of 6.2 million cubic feet and final closure will
begin at that time, regardless of how many HWDU are filled, or WIPP will
deem that the repository is filled with a lesser volume and begin final
closure.
This sentence has been modified to read, “At the end of waste disposal
activity and closure of the HWDUs, the closed HWDUs will be surveyed and
a report submitted to NMED. Final facility closure will be completed to
demonstrate compliance.”
Modification was made to this section, I-1d(1) Schedule for Panel Closure, to
insert the double underlined statement germane to RH TRU waste
throughput; the RH TRU waste throughput does not impact the date the panel
is closed. Only CH TRU waste throughput impacts closure schedule. The
Permittees are unaware of any waste throughput assumptions in the Security
section of this document that could be made consistent.
Wastes throughput assumptions for RH TRU waste do not affect panel
closure. However, RH waste throughput does require clarification. The
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Section I-1e(2)(b), Decontamination Activities, of
the final permit addresses as a major topic the
“Waste Handling Equipment.” The PMR includes
a great deal of new equipment associated with the
RH Complex including; the shipping casks, RH
bay overhead bridge crane, cask lifting yoke, cask
transfer car, 6.25 ton-grapple hoist, facility cask,
facility cask transfer car, “Hot Cell” bridge crane,
various manipulators, the shielded material
transfer drawer and the cask unloading room
crane. The decontamination procedure for the RH
Complex and associated equipment is not
provided. In addition, there are several pieces of
equipment for which the decontamination
procedures may vary depending on the role of the
equipment, the level of contamination in the room,
the location of the equipment, and the actual or
potential of release in the areas. The types of
equipment, the procedures for decontamination,
the procedures for sampling/and or determining
the level and or decontamination must be

verbiage pertaining to RH TRU waste throughput in the previous Addendum
FR (Page FR-2 of 4,RH Bay Operations) stated that the RH TRU waste
throughput is two to three shipping casks per day, while proposed text in the
previous Addendum M1R, § M1R-1d, Container Management Practices,
indicated that RH TRU waste throughput is 2 to 4 disposal canisters per day.
It is important to note that the WIPP proposes the use of two different kinds
of NRC-certified shipping casks: the RH 72B shipping cask holding a single
container, or the CNS 10-160B which can hold up to ten 55-gallon drums of
RH TRU waste. Drums removed from the CNS-10-160B will be
subsequently overpacked into facility canisters with up to three drums per
canister and the CNS 10-160B shipping cask requires more process time.
Therefore, the number of disposal canisters handled in a day, can vary
depending on the mix of CNS 10-160Bs and RH-72Bs.
Section I-1e(2)(b) has been modified to read, “The CH TRU and RH TRU
waste hoist conveyance and associated waste handling equipment will be
decontaminated to background or be disposed as derived waste as part of
both contingency and final facility closure. Procedures for detection and
sampling will be as described above. Equipment cleanup will be as above
using chemical or nonchemical techniques.” The language is modified to
clarify that the procedures for decontaminating CH equipment are the same
as those for decontaminating RH equipment.
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addressed in the modification. Also, if the
equipment is not expected to be decontaminated
then the procedure for disposal should be
discussed, including the location where the
equipment will be disposed. If the equipment will
be dismantled prior to disposal then this should
also be addressed. In addition, if the equipment is
expected to be disposed of in the WIPP
underground, then this procedure should be
described in detail. Revise the PMR to provide
this information.
The closure plan modification does not address the
number, type, or procedure for sampling the RH
Complex during closure to determine the need or
level of decontamination needed. A clear
delineation of which rooms, cells or areas are to be
decontaminated and those areas that will not
undergo decontamination (if any) should be
clearly detailed in the closure plan. In addition, the
procedure for sampling, analyzing, and the level
of cleanup used to determine if the area is to be
clean closed should be provided. The number of
samples to be obtained in the RH areas, cells and
rooms should be based on a scientific process such
as a statistical random sampling procedure. In
addition, any area subject to spills, leaks, etc.,
should be sampled during the closure process.
Revise the PMR to include this information. If
there is the potential that rooms, cells, or areas
within the RH Complex can not be sufficiently
decontaminated, then the site must address this
issue by providing a contingent post-closure plan
for these RH areas.
Addendum IR contains no useful information -

The approved Closure Plan in the HWFP indicates that the container storage
units will be closed to the clean closure performance standard and that
sampling and analysis protocols will be consistent with EPA’s document
SW-846 (EPA, 1996). The closure plan has been written to clarify that
closure of the WHB includes closure of the RH Complex and that the details
provided in the approved closure plan apply to the RH Complex.

The addendum has been removed. Spills are addressed in Attachment F of
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the permit. Waste generated at the WIPP, such as fuels, maintenance waste,
just a disclaimer as to the changes being only
etc., is managed in accordance with HWA requirements for hazardous waste
minor. RH TRU waste emplacement will require
generators.
additional specialized equipment with additional
hazards from the standpoint of potentially
breaching a container and causing a spill or
release. Additionally, these machines themselves
may introduce new sources of hazardous waste in
the form of lubricants, fuels, and other working
fluids, and the PMR should briefly address
disposition of these wastes.
SECTION 14.0 – FINANCIAL ASSURANCE
Effective August 9, 2000, the New Mexico Environment Department
The PMR does not address the liability
requirements contained in 40 CFR §264.147. The (NMED), pursuant to its authority to modify permits, 20 NMAC 4.1.900
(incorporating 40 CFR § 270.41), removed financial provisions initially
wording provided in Section 14.0 only addresses
imposed against the Department of Energy's co-permittee contractor at
financial assurance requirements. The PMR must
address both the financial assurance requirements WIPP. Pursuant to this modification, the following sections of Modules II of
and the liability requirements of the regulations in the initial HWFP that had been issued by NMED on October 27, 1999,Were
withdrawn: Module II.N - "Cost Estimates for Facility Closure and Post40 CFR §264 Subpart H.
Closure"; Module II.O - "Financial Assurance for Facility Closure and PostClosure"; Module II.P -"Liability Requirements"; and Module II.Q "Incapacity of Owners or Operators, Guarantors, or Financial Institutions".
(See Military Construction Appropriations Act2001, Pub. L. No. 106-246,
114 Stat. 511 (2000) (federal law exempting contractors or subcontractors of
the United States from financial requirements); Letter from P. Maggiore to
Dr. I. Triay and Mr. J. Epstein (August 9, 2000) (discussing NMED's
determination that the State of New Mexico may no longer impose upon the
DOE's contractors the requirements set forth in Modules II.N, II.O, II.P and
II.Q); and Letter from P. Maggiore to Dr. I. Triay and Mr. J. Epstein (August
14, 2000) (confirming that Modules II.N, II.O, II.P and II.Q were no longer
effective and withdrawn from the permit)).
Section 14.0 states that “WIPP is exempt from the See Response to Comment 14-1 above.
regulatory requirement to provide financial
assurance.” This wording is insufficient in that it
does not address both Permittees of the WIPP
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facility, DOE and Washington (the contractor).
Indicate if one or both Permittees are exempt from
the financial and liability requirements. If
Washington is exempt, provide a citation to the
appropriate federal statute that indicates such an
exemption for the WIPP contractor exists.
SECTION 16.0 – INFORMATION FOR SPECIFIC UNITS
Due to reformatting the PMR, Information for Specific Units is now
What were the design standards (e.g., ASME
provided in Section 13 of the PMR.
B30.2) used to size and test this equipment? The
inspection requirements listed in Section 7 of the
PMR for this equipment (Table DR-1, pages 7-17 Reoccurring non-destructive examination NDE and load tests are executed as
per equipment maintenance procedures. The waste handling system and
through 7-16) do not indicate any periodic nonequipment are designed utilizing the DOE-STD-1090destructive examinations or load tests for this
2001 - Hoisting and Rigging (Formerly Hoisting and Rigging Manual). This
equipment. Are these contained in site
manual dictates the codes and standards that are utilized in the design,
procedures? Table M1R-1 shows only a small
maintenance, and inspection criteria for the waste handling system. The
difference between the weights of the shipping
margins in lifting and transport capacities are accounted for in the codes and
casks and the cask transfer car capacities (e.g.,
standards identified in the DOE-STD-1090-2001- Hoisting and Rigging
7.5% between the empty weight of an RH 72B
standard. The design margins are within the limits of the appropriate codes,
cask and the rated capacity of the RH 72B Cask
standards, regulations, and safety margins as required by the above
Transfer Car). Also, the maximum weight of the
referenced DOE standard.
facility canister is only 80% of the grapple hoist
capacity. These low margins bring to question
whether associated equipment is appropriately
designed and inspected. Revise the PMR to
address these concerns.
Language regarding scope of changes has been made consistent. Technical
The statement, “Minor changes are necessary to
Attachment M2 to accommodate RH TRU waste.” justifications have been moved to Section 2 of the PMR.
is in conflict with the statement in 16.3.1, page 1651, lines 9 and 10 which state, “No changes are
necessary to Attachment M2...” Clear statements
should be made as to whether changes were made
and, if so, to specify and/or reference those
changes.
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Comment
16-4
Section
16.3.2
Page 16-52,
lines 12-19

The PMR discusses several different sets of
Hazardous Waste Disposal Units (HWDUs). It is
not clear from the text what the current permitted
set of HWDUs is, what the desired modification to
the current permit is and what is described as a set
of future HWDUs which may have a permit
request submitted sometime in the future. These
statements should be clarified and should be
consistent with revisions made to Module IV (See
Comment 3-1). Revise the PMR to clearly address
the questioned HWDU information.
This paragraph states that TRU mixed waste may
be disposed of (under approval from a future
permit) “in five additional panels.” These panels
are then listed as “Panels 6 through 8" which does
not correspond to the described five panels.
Clarify or correct as needed.

Panels 4 and 5 are being withdrawn from this PMR. Section 1.2 has been
revised to describe the panels of the HWDU. The panels currently permitted
for TRU waste disposal are provided in Table IV.A.1 of Module IV.

Comment
16-5
Section
16.3.2
Page 16-53,
lines 11-13

See response to General Comment #2. Panels 4 and 5 are being withdrawn
from this PMR. This has removed the confusing language from the PMR.
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Comment
16-6
Section
16.3.3
Page 16-61,
lines 1-3

The modification describes how the emplacement
of RH TRU waste is limited by thermal
considerations although no discussion is provided
or referenced as to what the thermal limits are,
how the waste thermal load is
measured/calculated, or how the thermal load
limits are not exceeded. Also, the PMR does not
address how these RH-specific considerations
would potentially impact waste containment,
particularly with respect to any potential waste
transport through the Salado and/or interbeds that
would not have occurred for CH waste. Revise the
appropriate sections of the PMR to better address
the addition of RH waste with respect to ensuring
that all applicable requirements of 40 CFR §264
Subpart X are addressed, including assurances that
aspects of RH waste (e.g., increased heat load,
etc.) do not impact the prevention of releases that
have adverse effects on human health and the
environment due to migration of wastes in the
groundwater, subsurface environment, surface
water, and air. This is important to clearly
conclude that the addition of RH waste does not
impact any aspect of compliance with Subpart X
standards not already taken into account and
assessed as part of the CH waste Subpart X
compliance demonstration included as part of the
WIPP Permit Application(s).

According to the Waste Isolation Pilot Plant Design Validation Final Report
of October 1986, the design criteria for RH-TRU waste indicates that “[h]eat
generated from the waste is on the order of 60 watts per canister.” (p. 2-7)
This requirement on the RH TRU waste led, in turn, to a reference design for
canister spacing. Canister spacing “shall be based on the assumption that the
average heat output per canister will be 60 watts or less. Thermal loading in
the RH waste storage area shall not exceed 10 kilowatts (kw) per acre.” (p.
12-7) The 10 kw/acre limit is the design basis limit (p. 12-9) for the
storage/disposal area. This design basis limit led the M&O to impose the
nominal spacing of 8 ft between centers for RH TRU mixed waste canisters
that is indicated in the Part B permit application. (Arguello and Torres,
SAND88-2217, p. 1)

SUPPLEMENT 2.0 - SUMMARY OF THE RH-TRU INVENTORY INPUT ASSESSMENT FOR THE WIPP RCRA PERMIT
Because Attachment 2 is a published document it will not be revised. The
Comment The reference to Vaughn et al. (2001) is missing
reference is provided here for your information.
from the reference list on page 12. This citation
S-1
should be included.
Section
Vaughn, P., Lord, M., Hadgu, T. 2001. “RH-TRU Inventory Impact
1.1
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Page 4,
paragraph 1
Comment
S-2
Section
1.1
Page 4,
Last bullet
Comment
S-3
Section
1.2.1
Page 5,
paragraph 1,
line 7
Comment
S-4
Section
1.2.2
Page 5,
paragraph 1,
line 7
Comment
S-5
Section
2.0
Page 6,
paragraph 2,
line 11

Assessment with EPA Mandated Baseline Analysis Report (RHEPA).
Sandia National Laboratories Carlsbad Programs Group. ERMS #517510.
April 30, 2001.
This bullet indicates that changes to the codes
were necessary to run the RH TRU waste
inventory bounding cases. These changes should
be itemized and explained.

The official record documenting run control, computer code versions, and all
associated documentation is provided in Coman 2001 (ERMS # 518013) are
provided in Attachment 4 of the NOD response matrix.

This section indicates the three non-radioactive
components that have the potential to impact
repository performance. More information should
be provided regarding how this was assessed and
the components besides radionuclides (if any) that
were found unlikely to have an impact on
repository performance.
This sentence refers to the “waste disposal
region,” which is not clearly defined. The
definition of the “waste disposal region” (also
referred to as “waste region” in later portions of
the document) should be provided. Consistent
terminology should be used throughout the PMR.

The three non-radioactive components were determined in the CCA results
[Helton 1998]. Additional information will be provided.

The text states that 1.1 moles of gas are produced
by the biodegradation of 1 mole of rubber. NMED
believes the correct number is 1.0 moles of gas per
mole of rubber (Wang and Brush, 1996).

The NMED is correct. The conversion ratio for rubber to gas is 1 to 1.
Nonetheless, the intent of the comparison is to illustrate the conservatism
associated with assuming the higher (worst case) gas conversion for plastic at
1.7 to 1. In other words, all organic material is conservatively assumed to be
plastic because it produces the most gas.

The waste disposal region as defined in the RH impact assessment
specifically refers to the disposal region as represented in the BRAGFLO
modeling grid. For modeling purposes, this area includes a generic waste
panel and the surrounding disturbed rock zone.
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Comment
S-6
Section
2.0
Page 6,
paragraph 2

In the sentence “The maximum amount of plastic
that can be placed in the RH canisters is assumed
to be either 50% of the total RH canister internal
volume (total RH waste volume = 7080 m3,
[Sanchez, 2000, Section 2] or the largest volume
of plastic emplaced in any canister [BIR-2,
1996].” The portion of this sentence that reads
“…(total RH waste volume = 7080 m3” appears to
be out of place, unless the intention is to consider
50% of the RH inventory, in which case the
reference to “the largest volume of plastic
emplaced in any canister” is problematic because
it implies the contents of a single canister. In
addition, this sentence indicates that either 50% of
the total RH canister internal volume or the largest
volume of plastic emplaced in any canister was
used in the calculations, but which variable was
used is not specified here in the text nor is the
magnitude of either variable. Furthermore, the
reference to BIR-2 (1996) is missing from the
reference list on page 11. This information should
be provided.

Section 2 of Sanchez (2002) describes the reason behind the choice of 50%
RH waste volume. It was chosen to represent a conservative, limiting value
for the amount of plastics in the RH waste. This is also explained in
Paragraph 3 of the RH report, just below Paragraph 2 (which is the subject of
Comment S-6). The part “…(total RH waste volume = 7080 m3” simply
states what the total RH volume is. The sentence states that for the
calculations there was the choice of either using 50% volume or the largest
volume of plastic emplaced in any canister. Paragraph 4 explains that the
later case was used in the calculations because it is the worst case. BIR-2
[1996] identified that the density loading of 620 kg/m3 represents the
maximum case for an isolated drum. This is higher than what one would get
with the 50 % volume assumption (i.e. density of 600 kg/m3). The maximum
theoretical density of plastics is 1200 kg/m3, and 600 kg/m3 represents 50%
of that. As far as the calculations are concerned the magnitude of the two
variables are 600 kg/m3 (for the 50% case) and 620 kg/m3 (for the maximum
volume in any canister). This is shown in Paragraph 4.

Comment
S-7
Section
2.0
Table 1,
Page 7
Comment
S-8
Section
2.0
Table 1,
Page 7

The last sentence of the entry for Computational
Set 2 (Max RH TRU Plastics) states that “For CH
waste everything is as specified in the PAVT
baseline.” The meaning of this sentence is unclear
and this entry should be revised.

This statement means that no changes were made to waste parameters
associated with CH waste. CH waste parameters were not set to bounding
limits as was done for the RH component.

The entry for Computational Set 4 (Max RH TRU
Steel) indicates that the mass of iron was
calculated using the theoretical density of water. It
seems more likely that the density of iron or steel
was used in the calculation. This apparent
discrepancy should be addressed.

Typographical error. The statement made in the table is incorrect. As you
have stated, the density of iron should be used, and was in fact, used.
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The “300-year calculations” represent those conducted for the RCRA Permit
Application. The calculations used in the Permit Application are
deterministic rather than probabilistic (as required for those calculations in
support of the CCA); therefore mean parameter values were used.
Conversely, the CCA calculations sampled parameter ranges (distributions)
due to the probabilistic nature of the calculations.

The report states “The 300-year calculations use
mean values for all data parameters…” These
mean data parameter values should be
documented, either within Supplement 2 or by
reference.

Prior to certifying the WIPP, EPA required the DOE to change numerous
parameter distributions and run the calculations again in what was called
EPA’s Performance Assessment Verification Test (PAVT). This effectively
changed the parameter baseline. Therefore, for the RH-EPA 300 year
calculations, the mean values of the PAVT baseline were used.
Reference: EPA’s PAVT
Comment noted, however as mentioned previously, this comment refers to a
published document. It is inappropriate to revise this document

Comment
S-10
Section
3.1.3
Page 9,
paragraph 3,
line 10
Comment
S-11
Section
3.1.3
Page 10,
Table 4

This paragraph refers to the “bounding cellulosics
(set 2) run.” For consistency with the rest of the
report, “cellulosics” should be changed to
“plastics.”

The column headings in this table are
RHEPA_CEL and RHEPA_WATER, the
meanings of which are not defined. Presumably,
these headings should be changed to “Maximized
Plastics” and “Maximized Water,” respectively, to
be consistent with Tables 2 and 3.

The heading titles represent the names of the calculations in the SNL runcontrol computing environment. As you have presumed, they do represent
the bounding water and bounding plastics cases.

Comment
S-12
Section
3.1.3
Page 10,

Information for the “PAVT Baseline” case is not
provided as is for Table 3. A column for this
information should be inserted into Table 4 for the
purposes of comparison.

Because Attachment 2 is a published document it will not be revised. The
purpose of Table 4 is merely to illustrate very, very, small quantities of brine
and gas that flow away from the repository towards the accessible
environment.
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Supplement 2 was not included in the Adobe
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on the CD-ROM.
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Comment noted.

SUPPLEMENT 3.0 - MAXIMUM VOC EMISSION RATES FOR RH CANISTERS
This paragraph states that the disposal area within The calculations are presented on a room basis to be consistent with the
environmental performance standard. The information presented in the
WIPP will contain eight panels, each with seven
introduction is introductory in nature and does not affect the calculations that
rooms. However, RH waste will not be placed in
are being presented. However, the information has been updated to indicate
Panel 1, leaving only seven panels for RH
that RH TRU waste will not be disposed in Panel 1.
disposal. The availability of only seven panels
should be explained. In addition, the PMR only
mentions Panels 1 through 5. The future addition
of Panels 6, 7, and 8 should be mentioned.
The calculations presented in the supplement conservatively assume that
This paragraph indicates that disposal rooms will
each room will be filled with the maximum possible number of RH canisters.
measure 33 ft wide and 300 feet long, giving a
The maximum number of RH canisters is 120. The number calculated by the
perimeter of each disposal room of 666 ft
(neglecting the perimeter length intersected by the NMED in this comment does not take into account the canisters that will be
emplaced in the walls at either end of the room or the fact that one wall of
access drifts). If, as stated by this paragraph, the
Room 1 is longer than 333 feet because it is the last room in the panel and is
RH boreholes will be drilled 4 feet from the floor
“U-shaped.” Although the remaining rooms will have fewer than 120
on 8-foot centers, the maximum number of
canisters, it is conservative to assume 120 canisters per room because it
boreholes that can be placed in a room should
results in the largest potential contribution from RH waste.
equal 83 (666 ft ÷ 8 ft). This number is
inconsistent with the maximum number of
boreholes (120 per room) listed in Section 2.2 of
Supplement 3 (Number of RH Canisters in a
Room, page 3). Revised the PMR to indicate how
the number of boreholes per room and per panel
was derived.
Paragraphs 4 and 5 of Section 2 go on to state that the mechanism for
This paragraph asserts “The shield plugs will
releasing gases from the borehole to the room is pressurization within the
restrict movement of mine ventilation and
borehole. Similar to a closed room, the pressure gradient would displace the
diffusion of VOCs from the borehole just as the
ventilation barriers will restrict the movement of
gasses out of the borehole into the room around the edges of the shield plug.
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Page 2,
paragraph 3

mine ventilation and diffusion from a filled room.”
However, no information is provided regarding
how gas inside the borehole would be released to
the room. Information on the expected pathway
should be presented.
This paragraph states that a “typical” panel will
have 731 RH boreholes. However, in Table
IV.A.1- Underground HWDUs, it is stated that the
maximum capacities of Panels 2 through 5 are 731
canisters of RH TRU waste per panel. This
inconsistency should be resolved.
This paragraph states that the maximum number
of RH boreholes per room will be 120. However,
earlier in Supplement 3 (Section 1.0, page 1,
paragraph 5), the number of RH boreholes is
estimated to be “approximately 7,955.” Because
RH waste will not be placed in Panel 1, only seven
panels are available for RH waste placement.
Thus, based on the number of RH boreholes cited
on page 1, the average number would be 162
boreholes/room (7955 boreholes ÷ 7 panels ÷ 7
rooms/panel), and 120 boreholes/room is not a
conservative number. This discrepancy should be
addressed and if the maximum number of
boreholes/room will be greater than 120, the
calculations in this Supplement should be revised
accordingly.
In this section, the assumed microbial gas
generation rate is stated to be 0.01 mole/kg
cellulosics/year. This value was used for the CH
TRU waste in Appendix D of the WIPP RCRA
Part B Permit Application (DOE, 1996a);
however, because HSG concentrations will not be
measured in the RH canisters as they are in CH

Comment
S-17
Section
2.2
Page 3
Comment
S-18
Section
2.2
Page 3,
paragraph 1

Comment
S-19
Section
2.3.1
Page 7, last
paragraph

CBFO Resolution
This is again similar to the mechanism for a closed room because neither a
room closure nor a shield plug provide a gas tight seal.

Similarly to the number of boreholes, the maximum number is what is used
for the calculations. However, the term “typical” has been replaced with a
description of the “maximum” number of boreholes to be consistent with the
remainder of the PMR.
The 7,955 boreholes is based on the total allowable volume of RH waste that
is 7,080 m3 based on 0.89 m3 per borehole (i.e., 7080 ¸ 0.89 = 7955).
However, the NMED is correct that there will not be this many RH canisters
because the current estimates show that the estimated inventory of RH waste
is much lower than the maximum.
The text in the supplement has been revised to indicate the origin of the 7955
borehole number.

The headspace gas concentrations in the RH canisters are related to the
VOCs listed in the permit. Gas generation is related to the production of CO2
as the result of bacterial respiration as bacteria degrade organic materials.
CO2 is not one of the headspace gas analytes; therefore its measurement is
not required. The CO2 is the “propellant” for driving VOCs from the
canister headspace.
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waste containers, the assumed microbial gas
generation rate becomes a much more important
parameter under the PMR. The microbial gas
generation rate of 0.01 mole/kg cellulosics/year
may not be conservative: this value was originally
developed by Wang and Brush (1996) who
estimated a range of humid cellulosics
biodegradation rates of 0.0 to 0.04 moles
C/kg/year. This section should more fully explain
the uncertainties associated with the microbial
degradation rate, the basis for asserting that the
selected microbial gas generation rate is
conservative, and the possible effects of higher
microbial gas generation rates. An additional
report on WIPP biodegradation experiments
(Francis et al. 1997) has become available since
the preparation of the Wang and Brush (1996)
memorandum, and these results (and any more
recent results) should be considered in this section.

Uncertainties associated with gas generation were discussed in Chapter D,
Facility and Process Information, of the RCRA Part B Permit Application as
well as Appendix D11, Gas Generation. Uncertainties were discussed in
terms of probabilities of events occurring and ranges of results. Instruments
used in measurement were calibrated with standards traceable to the National
Institute of Standards and Technology (NIST).
The WIPP Part B Permit Application, Chapter D, did not state that the gas
generation rate of 0.01 moles/kg cellulosics/year was conservative. This rate
was established based on the memorandum in Permit Application Appendix
D11. The value chosen is neither the maximum nor minimum. Instead, the
value recommended as the "best estimate" by the technical expert, L. Brush
of Sandia National Laboratories. This value is described by Dr. Brush as
"arbitrary" because there are few humid condition data to support estimating
an expected value. The range of measured values, based on the most recent
information from Sandia (See Part B Application Appendix D16, §16-9), is
from 0 to 0.018 moles/lb/year (0 to 0.04 moles/kg/year). The zero is well
established, since numerous investigators have observed no reactions unless
the experimental conditions are altered with nutrients. The maximum is
based on observations of CO2 production (Wang and Brush, 1996). It is
worth noting that there are two conservative assumptions inherent in the use
of 0.01 moles/kg/year. First it is assumed that there are ample nutrients to
sustain microbes and second, that humid conditions will prevail.
However, there are two bases for WIPP’s position of conservatism of the
VOC emission rate. First, conservatism was built into the model used in the
WIPP Part B Permit Application. Second, Supplement 3 of the RH PMR,
Maximum VOC Emission Rates from RH Canisters, used the same
conservatism or added more conservatism in the model used to illustrate how
VOCs reach the disposal room—gas generation and borehole closure. The
gas generation rate conservatism used in the Chapter D of the Part B Permit
Application includes:
•
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demonstration assumes higher gas generation rates than anticipated in order
to assure sufficient gas is present to evaluate the disposal system
performance. The BRAGFLO simulation results presented in Figures D17C, Predicted Cumulative Volume of Gas Generated Per Drum of Waste, is
based on a conservative assumption of higher than expected gas generation
rates. Gas generation is purposely modeled in this manner to maximize the
potential for migration of brine and gas away from the repository and into the
anhydrite interbeds and sealed shaft. The modeling approach implemented is
conservative, based on the assumption that the entire inventory of ferrous
metals, cellulosics, plastics, and rubbers in the waste is available to generate
gas. No credit is taken for the 50 percent probability that biodegradation
may not occur and result in lower gas generation rates.
•
The simulation assumes anoxic conditions exist from
the outset and the gas generation rates are those observed for anoxic
conditions. It is anticipated that oxic conditions will prevail during the initial
closure period, during which time there will likely be no gas generation.
•
instantaneously.

The model assumes the repository is filled

In Supplement 3, Maximum VOC Emission Rates from RH
Canisters, the model builds in more conservatism. In addition to the
conservatism found in Chapter D of the WIPP Part B Permit Application, the
following are the conservative assumptions used in Supplement 3:
•
All VOCs in the canister headspace are assumed to be
equal to the saturated vapor pressure concentrations at the temperature of
WIPP.
•
No dilution of VOCs in the borehole air space (void
volume) of the borehole is assumed.
•
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volume) is instantaneous. No credit for a build-up of VOCs over time is
taken.
•
The source of the VOCs is considered constant; the
VOC saturated vapor pressure concentration is not reduced over time.
•
Physical interaction with the VOCs within the liquid
phase are ignored. Not ignoring this liquid/gas interaction would reduced
concentrations in the gas phase.
•
No credit is taken for filters or any source reduction
resulting in a steady state concentration being assumed behind the shield
plug. The gas emitted into the room is conservatively assumed to be at the
saturated vapor pressure concentrations.
•
The methodology used to calculate the vapor pressure
concentration for each of the VOCs in the gas phase ignores the effects of the
other VOCs present. Interference with other VOCs will cause the actual
concentrations to be less than the saturated vapor pressure.
•
The number of boreholes per room is maximized at
120 per room. The maximum number of boreholes per room will be 119 in
Room 7 of a disposal panel. Room 1 will have fewer boreholes due to the
physical dimensions of a room.
•
The percent volume reduction rate of a borehole creep
closure is conservatively assumed to be the same percentage as the reduction
in panel volume. Because the borehole geometry is cylindrical and the
dimensions are much smaller than the panel, the actual borehole volume
reduction rate will actually be smaller than that of the panel volume.
In the SNL report, Microbial Gas Generation Under Expected Waste
Isolation Pilot Plant Repository Conditions, SAND-96-2582, Francis et al.,
1997, evaluated several gas generation scenarios, such as the use of bentonite
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as a potential backfill material. It did not evaluate the current use of MgO as
a backfill material. More information regarding MgO can be obtained from
Part B Appendix D22, Information on WIPP Backfill. Regarding the
beneficial use of MgO, see the attached paper by Yifeng Wang, Lawrence H.
Brush, and Richard Vann Bynum; Use of MgO to Mitigate the Effect of
Microbial CO2 Production in the Waste Isolation Pilot Plant; 1997. It was
concluded:
A large quantity of CO2 may be generated by the microbial degradation of
organic materials in the WIPP. The microbial production of CO2 in the
repository will significantly enhance the mobility of actinide in the brine
release. This detrimental effect can be effectively mitigated by adding MgO
backfill. The MgO backfill reactions will practically remove all CO2 from
both gaseous and liquid phases and buffer the brine pmH within a desired
range, thus significantly improving the WIPP performance. Also, because
the MgO reactions will maintain constant chemical conditions over the whole
10,000 year regulatory time period, adding MgO reduces uncertainties in the
prediction of actinide mobility for the long-term WIPP performance
assessment.
If higher gas generation rates should occur, in accordance with the WIPP
HWFP condition M2-2a(1), magnesium oxide (MgO) will be used as a
backfill in order to provide chemical control over the solubility of
radionuclides in order to comply with the requirements of 40 CFR §191.13.,
Containment Requirements.

Comment
S-20
Section
2.3.2
Page 8,
paragraph 2

In this paragraph, it is stated that carbon dioxide
will be produced by microbial degradation, and
that carbon dioxide could passivate the steels in
the repository. Carbon dioxide produced by
microbial degradation will be consumed by
reaction with the magnesium oxide (MgO)
backfill, which makes it relatively less likely to
passivate the repository steel. This section should

The WIPP Part B Permit Application addressed passivation of steel in
Appendix D11, Gas Generation Information. However, in the Part B
Application, the WIPP did not take credit for any passivation of steel
regarding repository performance. Moreover, the WIPP seeks no credit for
passivation of steel in the RH TRU waste PMR. See Wang & Brush,
Estimates of Gas-Generation Parameters for Long-Term Performance
Assessment, in Appendix D11 and provided in Attachment 6 to this NOD
response matrix. The Wang and Brush study noted in the RH PMR NOD
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address the expected reaction of MgO with carbon
dioxide.

and also contained in Appendix D11, addressed steel corrosion in the
presence of CO2 and H2S. The conclusion of no steel passivation under the
WIPP repository conditions is consistent with other studies. Aside from the
work of Telander & Westerman (1993), total passivation of steel by CO2 and
H2S was taken.
In a later study, Yifeng Wang, Lawrence H. Brush, and Richard Vann
Bynum; Use of MgO to Mitigate the Effect of Microbial CO2 Production in
the Waste Isolation Pilot Plant, 1997, it was concluded:
A large quantity of CO2 may be generated by the microbial degradation of
organic materials in the WIPP. The microbial production of CO2 in the
repository will significantly enhance the mobility of actinide in the brine
release. This detrimental effect can be effectively mitigated by adding MgO
backfill. The MgO backfill reactions will practically remove all CO2 from
both gaseous and liquid phases and buffer the brine pmH within a desired
range, thus significantly improving the WIPP performance. Also, because
the MgO reactions will maintain constant chemical conditions over the
whole 10,000 year regulatory time period, adding MgO reduces
uncertainties in the prediction of actinide mobility for the long-term WIPP
performance assessment.

Comment
S-21
Section
2.3.3
Page 8, line
10
Comment
S-22
Section
2.3.4
Page 8

This paper is provided in Attachment 6 to the NOD response matrix.
The most recent report has been reviewed. The information provided in the
supplement as written is consistent with the latest information and the
reference will be updated appropriately.

This section refers to preliminary data on gas
generation of RH TRU waste canisters at the Los
Alamos National Laboratory (LANL 1999).
Information should be provided regarding whether
additional data have become available over the
last three years.
It is stated in this paragraph, “The rate of gas
The derivation of the panel volume reduction rate was considered and
displacement within the RH Canister borehole
accepted by the NMED during the original Permit Application. However, the
excavation is based on the data from the WIPP
other reference will be cited as well.
Part B Permit Application, Appendix D9 Exposure
Assessment for Protection of the Atmosphere
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Comment
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Comment
S-25
Section
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3.0
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(DOE, 1996).” However, the cited reference does
not provide information on the derivation of the
percentage panel volume reduction rate but only
cites another reference (Appendix I1) regarding
the panel volume reduction rate. The actual source
of the panel volume reduction rate data should be
cited.
This section states “…the percentage volume
reduction rate of the borehole is conservatively
assumed to be the same percentage as the
reduction in panel volume.” The conservatism of
this volume reduction rate is unclear and this
explanation should be expanded.
The only source of gas displacement is assumed to
be a constant percentage volume reduction. This
analysis does not address the possibility of sudden
failure of a borehole (similar to the roof collapse
scenario addressed in Attachment 1, Appendix D9
of the original RCRA permit application). The
possible effects of such a failure on the gas
displacement calculations should be considered.
This section calculates the total VOC emission
rate into a room based on the maximum number of
RH canisters per room. The calculations in this
section may need to be revised if the maximum
number of RH canisters per room is greater than
120 (see Comment S-18 above).
The results presented in Table 4 indicate the
relative amounts of VOCs from RH waste,
expressed as a percentage of the maximum
allowable room emission rate. This table will
require revision if the maximum number of RH
canisters per room is greater than 120 (see

The stresses and strains on the salt that cause creep are configuration
dependent. The circular configuration (i.e., like a cylindrical borehole)
provides the most stable configuration, which results in a much smaller rate
of creep than a rectangular opening. However, the volume rate reduction of a
rectangular panel was used to be conservative because the higher rate of
creep results in greater closure over a shorter period of time, which displaces
a larger amount of gas.
In the roof collapse scenario, no credit was taken for the container (it was
assumed that the containers were not present). The RH boreholes are
cylindrical and the lithostatic pressure imposed upon the borehole is evenly
vectored which provides for greater structural stability and it is not credible
for a failure to occur.

The maximum number of boreholes in a room does not need to be revised;
therefore, no new calculations are required.

The maximum number of boreholes in a room does not need to be revised;
therefore, no new calculations are required.
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Comment S-18 above).
The results presented in Table 5 on page 15
indicate maximum VOC emission rates
accounting for potential RH TRU waste
emissions. This table may require revision if the
maximum number of RH canisters per room is
greater than 120 (see Comment S-18 above).
This paragraph discusses the use of a conservative
approach to calculate the potential VOC emissions
from RH TRU waste. However, several factors
that may not be conservative (i.e., the
biodegradation rate, the number of canisters per
room, and the volume reduction rate of the
boreholes) were identified. The effects of these
potentially non-conservative assumptions should
be evaluated with respect to whether the
calculations presented in this Supplement are truly
conservative.
While the inclusion of the AK comparison table is
useful, commentary on Section 4 information is
withheld pending revision of the PMR to address
comments pertaining to Section 5.

Table 5 will be reevaluated after the discrepancies in the number of RH
canisters per room is resolved.

The discussion of the conservative approach will be reevaluated when
discrepancies regarding the number of RH canisters per room, the volume
reduction scenario and the biodegradation rate are resolved.

Comment noted.
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1.0 Introduction

2

The U.S. Department of Energy (DOE) and Washington TRU Solutions LLC, collectively
referred to as the Permittees, submit this revised Class 3 Permit Modification Request (PMR)
for the Hazardous Waste Facility Permit (HWFP) issued to the Waste Isolation Pilot Plant
(WIPP), U.S. Environmental Protection Agency (EPA) Number NM4890139088-TSDF. The
Class 3 Permit Modification Request (PMR) for remote handled TRU mixed waste was
submitted to the New Mexico Environment Department (NMED) on June 28, 2002. NMED
determined the PMR administratively complete on July 22, 2002, and processed the PMR in
accordance with the requirements specified in 20.4.1.900 NMAC (incorporating 40 CFR §
270.42(c)) On March 5, 2003, NMED issued a Notice of Deficiency (NOD) in the areas of the
waste analysis plan (WAP), justification for increased storage and disposal capacity, and
certain aspects of facility operation and closure. NMED requested submittal of a full response to
the deficiencies and a revised PMR within 60 days of NOD receipt.

3
4
5
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The HWFP, issued October 27, 1999, by the NMED, authorizes the management, storage and
disposal of contact handled (CH) transuranic (TRU) mixed waste. The purpose of the PMR is to
make changes to the HWFP that would allow the management, storage, and disposal of remote
handled (RH) TRU mixed waste at the WIPP facility. The PMR is submitted pursuant to HWFP
Condition I.B.1 and 20.4.1.900 New Mexico Administrative Code (NMAC) (incorporating 40
Code of Federal Regulations [CFR] §270.42(d)).
On May 15, 1998, NMED issued a draft permit for the WIPP. On November 13, 1998, NMED
issued a revised draft permit that addressed comments received during the review process. In
the revised draft permit, NMED included a permit condition prohibiting the disposal of RH TRU
waste at the WIPP:
The Permittees shall not store or manage TRU waste in the RH Bay of the Waste
Handling Building Unit or dispose of any RH waste in any HWDU unit until: (a) The
Pemittees obtain a modification for the methods for characterizing RH waste under the
WAP and (b) The Permittees obtain a permit modification for the procedures for storage
and management of RH waste in the RH bay.

29
30
31
32
33

34
35
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During the HWFP Hearings, the Hearing Officer recommended that changes to the facility
necessary to accept, store, and dispose of RH TRU waste be made. In addition, the Findings
of Fact and Conclusions of Law state that a WAP and other facility operating modifications
must be submitted as a modification to the existing HWFP to allow disposal of RH TRU waste.
Pursuant to the decision of the NMED and the recommendation of the Hearing Officer, Section
II.C.3.h of the current HWFP prohibits the management, storage and disposal of RH TRU
mixed waste at the WIPP facility. The modifications proposed in the PMR are necessary to
allow the management, storage, and disposal of RH TRU mixed waste and to ensure that the
Page 1-1
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management, storage, and disposal of RH TRU mixed waste complies with the requirements of
the New Mexico Hazardous Waste Act (HWA) as set forth in 20.4.1.500 NMAC (incorporating
40 CFR 264). The modifications would ensure that the management, storage, and disposal of
RH TRU mixed waste does not reduce the ability of the WIPP facility to protect human health
and the environment. Other than the specific modifications identified in the PMR, the HWFP as
issued would remain unchanged.
The PMR is submitted for review as a Class 3 modification pursuant to 20.4.1.900 NMAC
(incorporating 40 CFR §270.42(c)) because it proposes storage of wastes in containers that
require additional or different management practices from those authorized in the permit.
These differences are not due to new waste listings, characteristics codes or HWA-regulated
waste properties; they are due to the penetrating gamma radiation that is characteristic of RH
TRU mixed waste. In addition, the modification provides a separate WAP for characterizing RH
TRU mixed waste and proposes to increase the facility’s container storage capacity by slightly
less than 25 percent. Increases to storage capacity are proposed for the Waste Handling
Building Container Storage Unit (WHB Unit) and the Parking Area Container Storage Unit
(Parking Area Unit). These increases are necessary to support receipt and storage of RH TRU
mixed waste. The PMR also provides for new facilities, equipment, and procedures to receive
and dispose of RH TRU mixed waste. The PMR includes two new container types for RH TRU
mixed waste storage and disposal, the RH-72B canister and facility canister. The modification
also describes receipt of RH TRU mixed waste in two Nuclear Regulatory Commission (NRC)certified shipping casks, the RH-72B and CNS 10-160B, specifically for RH TRU mixed waste
transportation.

31

Management, storage, and disposal of RH TRU mixed waste at WIPP would require changes to
permit conditions in Module I, General Permit Conditions; Module II, General Facility
Conditions; Module III, Container Storage (i.e., design and operation of the TRU mixed waste
container storage areas); and Module IV, Geologic Repository Disposal and associated
attachments. In accordance with 20.4.1.900 NMAC (incorporating 40 CFR §270.42(c)(1)), the
permit modification proposes the specific changes to be made in the permit and provides the
relevant information on the permit conditions affected. The PMR contains detailed technical
information in compliance with the requirements of 20.4.1.900 NMAC (incorporating 40 CFR
§§270.14(a) and 270.42(c)).

32

1.1 RH TRU Waste

33

The WIPP Land Withdrawal Act (LWA), Public Law 102-579 (as amended by the National
Defense Authorization Act for Fiscal Year 1997, Pub.L. 104-201), allows the disposal of TRU
waste at WIPP. TRU waste is classified as either CH or RH according to the dose rate at the
waste package surface. CH TRU waste is TRU waste with a surface dose rate of not greater
than 200 millirem per hour (mrem/h). RH TRU waste is TRU waste with a surface dose rate
greater than or equal to 200 mrem/h and less than or equal to 1000 rem/h. CH TRU waste

23
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typically emits relatively little gamma (penetrating) radiation; therefore, it can be handled directly
by workers. RH TRU waste emits higher levels of gamma radiation and is not handled directly
by workers. RH TRU waste requires container shielding and remote-handling equipment.

8

TRU waste is further classified as mixed or non-mixed. Mixed TRU waste contains both
radioactive constituents regulated under the Atomic Energy Act (42 U.S.C. §2011 et seq.) and
hazardous waste regulated under the RCRA (42 U.S.C. §6901 et seq.) and the New Mexico
Hazardous Waste Act (NMSA 1978, §§74-4-1 to 74-4-14). All RH TRU waste will meet and be
within the limits set in the LWA and the Agreement for Consultation and Cooperation (C & C).

9

1.2 RH TRU Waste Inventory
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The WIPP is limited by the 1980 Final Environmental Impact Statement and the Consultation
and Cooperation Agreement with the State of New Mexico to a maximum volume of 7,080 m3 of
RH TRU waste. The Remote Handled Transuranic (RH TRU) Waste Inventory Report and Site
Specific Descriptions, provided an estimated volume of approximately 2,000 m3 of RH TRU
waste for disposal at WIPP. The 2,000 m3 was the estimated volume of RH TRU waste for
disposal after treatment. The inventory values were based upon the best available information
as of June 28, 2002, the date of the original PMR submittal. The data were collected primarily
from the information supplied annually by sites to the Integrated Planning, Accountability, and
Budgeting System (IPABS). The IPABS is used by the DOE Office of Environmental
Management as the means for planning and budgeting both short- and long-term DOE activities
and funding. An important function of the system is to identify waste types and their eventual
disposition. For TRU waste, the sites have identified waste volumes, certain waste
characteristics (both radioactive and hazardous constituents which may impact waste disposal),
characterization needs, and transportation requirements. The data derived from IPABS have
subsequently been supplemented by information directly obtained from the sites. This report
also provides a description of the waste, including its physical form, origin, reported volumes,
radionuclide distribution, expected dose rate ranges, reported hazardous waste numbers, and
estimated cellulose, plastic, and rubber content. At this time, the U.S. Department of Energy
(DOE) has not made determinations as to whether or not all of the waste at these sites is
eligible for disposal at the WIPP.
In the Remote Handled Transuranic (RH TRU) Waste Inventory Report and Site Specific
Descriptions, the current estimated disposal volume of RH TRU waste is 1,992 m3 . The RH
TRU waste inventory information will be updated as information becomes available and
qualified. For example, it is anticipated that sodium-bearing waste from the Idaho National
Engineering and Environmental Laboratory (INEEL) will be disposed of in the WIPP repository.
Depending on the selection of a treatment option, to be formalized in a DOE National
Environmental Policy Act (NEPA) Record of Decision, the waste stream may become RH TRU
waste or a mixture of mainly CH TRU waste with a smaller percentage of RH TRU waste. If the
waste stream treatment produces all RH TRU waste, then an additional 1000 m3 may be added
to the disposal volume estimate for RH TRU waste (to approximately 3000 m3 ). The actual
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disposal volumes will vary depending on the efficacy of waste compaction or repackaging
processes.
Both the 1,992 m3 and 7,080 m3 inventory numbers are important. As a miscellaneous unit,
performance calculations submitted with the WIPP Part B Permit Application assumed the
maximum 7,080 m3 of RH TRU waste possible (see Table D-2 in the Permit Application). On
the other hand, in order to provide an estimate of waste to be managed, the current existing
and planned disposal inventory of 1,992 m3 is important. The difference in numbers is available
to accommodate inventory increases, should they occur, as long as the nature of the waste is
similar to waste described in the permit. There may be some changes in the waste inventory as
additional waste is generated by closure, clean-up, and testing activities at the sites.
The RH TRU waste inventory has been segregated into four subcategories based on
packaging:

13
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1) Packaged Waste - waste that is already packaged in a payload container suitable for
transport to and disposal at WIPP;
2) To Be Generated Waste - waste that is expected to be generated in the future;
3) To Be Repackaged Waste - waste that is currently packaged in some form, but in a
form that is not suitable for transport and disposal;
4) To Be Packaged Waste - waste that is either not yet packaged or the decision has been
made to package it differently from the current form.

26

Based on the inventory report, the vast majority (i.e., greater than 95%) of the RH TRU waste
volume must be packaged or repackaged prior to shipment to WIPP. Packaging or repackaging
allows characterization established through acceptable knowledge (AK) to be visually examined
at the time the waste is placed into an approved payload container. Visual examination (VE) at
the time of packaging or repackaging provides the highest level of certainty as to the physical
form of the waste and the absence of prohibited items.

27

1.3 RH TRU Mixed Waste Analysis Plan
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Only waste that has been properly characterized as proposed in the RH mixed WAP
(Attachment R, found in Section 5 of the PMR) will be accepted for disposal at the WIPP facility.
The waste characterization information needed for the safe management of the RH TRU mixed
waste, in compliance with 20.4.1.500 NMAC (incorporating 40 CFR §264.13), can be obtained
through the use of the AK process with confirmation of those properties essential for safe
management, storage and disposal occurring through VE or radiography. The proposed RH
TRU mixed WAP complies with the requirements of 20.4.1.500 NMAC (incorporating 40 CFR
§264.13), which requires that WIPP obtain the information necessary for the safe management
of RH TRU mixed waste.
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1.4 RH TRU Mixed Waste Disposal

2

8

Waste is disposed at WIPP in the underground Hazardous Waste Disposal Units (HWDUs)
consisting of 8 panels, each containing 7 rooms between access drifts. The access drifts are
referred to as panels 9 and 10. Modeling conducted to demonstrate compliance with the
environmental performance standard for miscellaneous units was based on disposal in eight
panels. Under the terms of the current HWFP, disposal of RH TRU mixed waste is prohibited in
the HWDUs. Modification is being proposed to authorize disposal of this waste in Panels 2 and
3 of the HWDUs.

9

1.5 Contents and Organization

3
4
5
6
7

12

This PMR includes proposed changes to the existing HWFP, additions that are specific to RH
TRU mixed waste, and the justifications for the changes. The changes and additions to the
HWFP are in compliance with HWA and other applicable regulatory requirements.

13

The PMR is organized into three major divisions:

10
11

14
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1) Executive Summary, Section 1, and Section 2. The Executive Summary provides an
overview of the PMR, includes tables of regulatory references, and identifies where
specific regulatory requirements are addressed in the PMR and the HWFP sections that
would be affected by the PMR. Section 1 contains introductory material. Section 2
provides the information required for a Class 3 PMR pursuant to 20.4.1.900 NMAC
(incorporating 40 CFR §270.42(c)). Section 2 also includes a discussion of the changes
to be made to the HWFP, provides justification for the requested changes, and
demonstrates that the proposed changes to the HWFP comply with the applicable
requirements. Table 2-1 provides a regulatory crosswalk.
2) Sections 3 through 16 contain the proposed modifications to the HWFP and present a
short discussion of the requested modification and the revised component of the permit
with the proposed revisions marked.
The proposed modifications have been identified using a red font (or gray highlight) and
double underline for additions (sample modification or addition) and a strikeout font
(sample deletion) for proposed deletions. The new RH TRU mixed WAP is justified and
provided as Attachment R in Section 5.3 of the PMR. The new WAP describes the
specific requirements for characterizing RH TRU mixed waste.
3) Supplemental documents that support the PMR (Supplements 1 through 4) are included
following Section 16. The supplemental documents provide supporting detail, tabular
information, pertinent research that supports the PMR, and expanded definitions of the
concepts used in the PMR. The supplemental information is referenced in the sections it
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supports and details from the supplemental information have been incorporated into the
revised text as appropriate.
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2.0 Regulatory Requirements

2

Permit Condition I.B.1 of the HWFP provides modifications "for cause" as specified in
20.4.1.900 NMAC (40 CFR 270.42). Sections 270.42(b)(1) and (c)(1) state: "For Class 2 (or 3)
modifications, listed in Appendix I of this section, the permittee must submit a modification
request to the Director that:

3
4
5

7

(i) Describes the exact change to be made to the permit conditions and supporting
documents referenced by the permit;

8

(ii) Identifies that the modification is a Class 2 (or 3) modification;

9

(iii) Explains why the modification is needed; and

6

(iv) Provides the applicable information required by 40 CFR 270.13 through 270.22,
270.63, and 270.66.”

10
11

12
13

14
15

The Permittees have organized the following sections to specifically address how compliance
has been achieved with Permit Condition I.B.1.
2.1 20.4.1.900 NMAC (incorporating 40 CFR §270.42(c)(i)): Description of the exact change to
be made to the permit conditions and supporting documents referenced in the permit

19

Modifications are proposed to the HWFP Permit Conditions that would authorize the
management, storage, and disposal of RH TRU mixed waste at the WIPP facility. The
modifications are proposed to the attachments of the HWFP to specify how RH TRU mixed
waste would be characterized, managed, stored, and disposed. The PMR provides:

20

1)

requirements for the acceptance, storage, and management of RH TRU mixed waste in
the RH Complex of the WHB Unit and the Parking Area Unit (Sections 3 through 16 of
the PMR),

2)

requirements for the disposal of RH TRU mixed waste in the HWDUs (Sections 3
through 16 of the PMR).

3)

a separate WAP for RH TRU mixed waste (Attachment R in Section 5 of the PMR).

16
17
18

21
22
23
24

25

26
27
28

The modifications to the Permit Conditions, and technical justifications, are discussed in
Section 2.1.1. of the PMR. The modifications to the permit attachments, and technical
justifications, are discussed in Sections 2.1.1.6., 2.1.2. and 5.3. of the PMR.
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2.1.1 Modification to the HWFP Permit Conditions

2

4

The following modifications are proposed to the Permit Conditions in Modules I-IV of the
HWFP. These modifications are necessary for the management, storage, and disposal of RH
TRU mixed waste in the WIPP facility,

5

2.1.1.1 Module I

6

Module I describes the general compliance responsibilities necessary to operate and maintain
the WIPP facility properly. The standard conditions currently authorize the Permittees to
manage, store, and dispose of CH TRU mixed waste and establish the general and specific
standards for these activities. Module I establishes NMED’s authority to inspect the facility and
operations and to require that the facility submit relevant information and standard reports.
Module I also provides definitions, Permittee duties and requirements, signatory requirements,
confidential information, and documents to be maintained at the facility.

3

7
8
9
10
11
12

18

The modification to Module I is proposed to authorize the management, storage, and disposal
of RH TRU mixed waste. The modification is also proposed to incorporate two new definitions,
“RH-TRU mixed waste” and “NRC-Certified Shipping Casks,” into the HWFP. The NRCcertified shipping casks include the TRUPACT-II and HalfPACT for CH-TRU mixed waste and
the RH-72B and CNS10-160B for RH TRU mixed waste transportation. Exact proposed text
changes are provided in the redline/strikeout version of Module I in Section 3.1. of the PMR.

19

Technical Justification

20

22

Module I requires modification to include language that will authorize WIPP to manage RH
TRU mixed waste and to include RH TRU mixed waste in the general and specific standards
for operation and maintenance of the WIPP facility.

23

2.1.1.2 Module II

24

The Permit Conditions in Module II describe WIPP’s general facility compliance responsibilities.
Module II provides the requirements for design and operation of the WIPP, implementation of
the WAP, Permittee audits of WAP implementation, and requires the Permittees to maintain
and operate the facility in a manner that minimizes the possibility of a fire, explosion, or any
unplanned sudden or non-sudden release of TRU mixed waste to the environment. Module II
also provides the general requirements and frequency of facility inspections.

13
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The modification is required to mandate that generator/storage sites implement a separate RH
TRU mixed WAP. Modification is also necessary to require the Permittees to audit
implementation of the RH TRU mixed WAP and to require inspections of RH TRU mixed waste
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management areas and equipment. Exact text changes are provided in the redline/strikeout
version of Module II in Section 3.2. of the PMR.

3

Technical Justification

4

8

Module II requires modification to allow the Permittees to accept RH TRU mixed waste, require
implementation of a separate RH TRU mixed WAP, and establish the inspection requirements
for RH TRU mixed waste-handling equipment and areas. A new table, D-1a, RH TRU Mixed
Waste Inspection Schedule/Procedures, is referenced in Module II. The table is provided in
the modification to Attachment D in Section 7.0 of this PMR.

9

2.1.1.3 Module III

1

5
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Module III contains the permit conditions for storage and management of TRU mixed waste
storage containers in the WHB Unit and Parking Area Unit. The modification is proposed to
authorize storage of RH TRU mixed waste in the RH Complex of the WHB Unit and Parking
Area Unit. An increase to the maximum permitted container storage capacity in the WHB unit,
accommodating the RH Complex, and the Parking Area Unit is requested. The RH Complex
includes the RH Bay, Unloading Room, Hot Cell, Transfer Cell, and Facility Cask Loading
Room. These capacity modifications would increase the maximum permitted container storage
capacity of the WIPP facility by slightly less than 25 percent.

22

The modification would also include two new container types, the RH 72-B canister and the
facility canister, for storage and disposal of RH TRU mixed waste. Requirements for the
condition and management of RH waste containers, containment systems, inspection
schedules, and inspection procedures would be established. The exact text changes are
provided in the redline/strikeout version of Module III provided in Section 3.3. of the PMR.

23

Technical Justification

24

Modifications to Module III Permit Conditions are required to increase the storage capacity in
the WHB Unit and the Parking Area Unit Storage capacity increases are necessary to
accommodate receipt and storage of DOE’s RH TRU mixed waste inventory. The
modifications to specific facility and process information are also necessary to store and
manage containerized RH TRU mixed waste. The modifications to specific unit processes,
including management of containers, are incorporated into the modifications to Permit
Attachment M1 in Section 14a.2. of the PMR.
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In addition to increasing container storage capacity and authorizing storage of RH TRU mixed
waste, language changes to Module III are necessary to identify acceptable storage containers
for RH TRU mixed waste storage, prescribe the management of these containers, require
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maintenance of the secondary containment systems, and provide the inspection schedules and
procedures for RH TRU mixed waste management equipment and areas.
There are two surface locations where TRU mixed waste will be managed. The first includes a
portion of the Waste Handling Building designated as the WHB Container Storage Unit (WHB
Unit) for TRU mixed waste management. Currently, the HWFP authorizes CH TRU mixed
waste processing in the CH Bay of the WHB Unit, including the TRUDOCK Storage Area, NE
Storage Area, SE (Shielded) Storage Area, and Derived Waste Storage Area. These areas
encompass 33,175 ft2 (3,080 m2 ) of the WHB Unit. The total maximum permitted container
storage capacity for these areas is 2,718 ft3 (77 m3 ) of waste. The HWFP is being modified to
incorporate the footprint of the RH Complex into the description of the WHB Unit. The RH
Complex, including the RH Bay, Cask Unloading Room, Hot Cell, Transfer Cell, and Facility
Cask Unloading Room, will add an additional area of 21,318 ft2 (1,981 m2 ) to the WHB Unit.
The total maximum permitted storage capacity associated with this incorporated area is 544.96
ft3 (15.42 m3 ) of waste. The additional capacity would increase the WHB Unit permitted
container capacity from 2,718 ft3 (77 m3 ) to 3,262.96 ft3 (92.42 m3 ) of waste. The additional
capacity is necessary to receive and store RH TRU mixed waste in the RH Complex.
The second area designated for managing TRU mixed waste is the Parking Area Unit, an
outside container storage area which extends south from the WHB to the rail siding and east
from the WHB to the chain link fence encompassing the north and east sides of the parking
surface. The current maximum permitted container storage capacity of the Parking Area Unit is
1,591 ft3 (45 m³) of waste. In order to receive and store RH TRU mixed waste in the Parking
Area Unit, modification is requested to increase the maximum permitted container storage
capacity by 530 ft³ (14.8 m³) of waste. This would increase capacity in the Parking Area Unit
from 1,591 ft3 (45 m³) to 2,121 ft³ (59.8 m³) of waste. The increased capacity will allow storage
for up to 26 loaded NRC-certified shipping casks on an asphalt and concrete surface
encompassing approximately 115,000 ft2 . The 26 NRC-certified shipping casks represent the
current certified fleet of 12 TRUPACT-IIs, 12 RH-72Bs and two CNS 10-160B shipping casks.
This increase is required to receive and store the projected RH TRU mixed waste inventory.
The PMR proposes to increase the facility’s container storage capacity from 4,309 ft³ (122 m³)
to 5,383.96 ft³ (152.22 m³) of waste. This increase of 1,074.96 ft³ (152.22 m³) of waste would
increase the WIPP facility’s container storage capacity by 24.9 percent.
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2.1.1.4 Module IV

2

15

Permit Module IV currently authorizes the management and disposal of CH TRU mixed waste
containers in Panels 1, 2, and 3 of the underground HWDUs. This modification is requested to
authorize disposal of RH TRU mixed waste in Panels 2 and 3 of the HWDUs. Panel 1 will be
closed before WIPP receives RH TRU mixed waste. Modification is requested to Table IV.D.1
- VOC Room Based Limits, to apply room-based VOC emission rate limits only to containers of
CH TRU mixed waste. Headspace gas sampling and analysis is not proposed for containers of
RH TRU mixed waste. The maximum VOC emission rates for RH TRU mixed waste
containers is calculated in Supplement 3 of the PMR. The emission rate limits for CH TRU
mixed waste containers are reduced in the PMR to subtract the calculated VOC emission rates
for RH TRU mixed waste containers from the CH TRU mixed waste limits. Protectiveness, as
reflected in the VOC Room-Based Concentration Limit, remains unchanged. Modification is
also proposed to the record-keeping requirements to account for RH TRU mixed waste
containers. The exact text changes are provided in the redline/strikeout version of Module IV
in Section 3.4. of the PMR.

16

Technical Justification

17

Modifications to the Permit Conditions in Module IV are required to authorize disposal of RH
TRU mixed waste in Panels 2 and 3 of the underground HWDUs. The RH TRU mixed waste
will be disposed differently than CH TRU mixed waste to minimize potential radiation exposure.
CH TRU mixed waste is disposed by stacking containers on the floor of the underground
rooms. RH TRU mixed waste would be disposed by placing containers into pre-drilled holes in
the ribs (i.e., room walls) of the HWDUs and placing a shield plug in each of the holes. RH
TRU mixed waste disposal in a specific room will take place before CH TRU mixed waste
containers are stacked in front of the emplacement holes.
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Head-space gas sampling and analysis will not be performed on RH TRU mixed waste
containers. Justification for characterizing RH TRU mixed waste using non-intrusive sampling
methods is provided in Section 2.1.2. of the PMR. The maximum VOC emission rates from RH
TRU mixed waste containers is calculated in Supplement 3 of the PMR. The modification to
Table IV.D.1 - VOC Room-Based Limits is necessary to apply VOC Room-Based Emission
Rate Limits only to CH TRU mixed waste containers. The allowable emission rate limits for CH
TRU mixed waste containers has been reduced to accommodate the calculated emission rates
from RH TRU mixed waste containers. The protective VOC room-based concentrations have
not changed.
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2.1.1.5 Modules V, VI, and VII

2

4

For the purposes of this PMR, no changes are necessary to Module V, Groundwater Detection
Monitoring; Module VI, Post-Closure Care Plan; or Module VII, Corrective Action for Solid
Waste Management Units.

5

2.1.1.6 Changes to Permit Waste Analysis Plan

6

The PMR establishes the characterization requirements for RH TRU mixed waste.
Attachment B of the HWFP is the WAP for CH TRU mixed waste. Because the integration of
RH TRU mixed waste characterization into the existing CH WAP would have resulted in
changes to the existing text that would be difficult to follow, a separate WAP for RH TRU mixed
waste is proposed as Attachment R to the HWFP.

3

7
8
9
10

11
12
13
14
15
16
17
18
19

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

The crucial difference between CH and RH TRU mixed waste is the radioactivity of relatively
short-lived beta and gamma emitters that are characteristic of RH TRU mixed wastes. The
higher external dose rates of RH TRU mixed wastes make it necessary for additional
precautions to be taken to protect worker health and safety (ASME Requirements for Disposal
of Remote-Handled Transuranic Wastes at the Waste Isolation Pilot Plant: Report CRTD-Vol.
63). WIPP is required to manage the TRU mixed and non-mixed waste in accordance with the
requirements of the HWA and its regulations; the Atomic Energy Act of 1954; 10 CFR Part
835; 10 CFR Part 191; DOE Order 435.1, Radioactive Waste Management; and the
implementation guide for DOE Order 435.1 – 1, Chapter III, Transuranic Waste Requirements.
In developing the waste characterization requirements for the RH WAP, DOE considered the
protection of workers handling the waste. All DOE facilities are required to comply with 10
CFR Part 835, which requires that individuals must be protected from ionizing radiation during
the conduct of DOE activities (see 10 CFR § 835.1; and §§ 835.3, 835.101). As Low As
Reasonably Achievable (ALARA) requirements are established in Part 835. ALARA is defined
not as a specific dose rate but as a process and approach to radiation protection in which both
individual and collective exposure is reduced to as far below the applicable limits as is
reasonably achievable. Because of the nature of mixed waste and the risks that it poses to
workers involved in waste characterization, the Nuclear Regulatory Commission (NRC) and
EPA in the Joint NRC/EPA Guidance on Testing Requirements for Mixed Radioactive and
Hazardous Waste (Joint Guidance) (62 FR 62079) have recognized and emphasized the need
for flexibility in the application of RCRA requirements so that the ALARA principle can be
incorporated into the mixed waste testing activities (Joint Guidance at 62081). The Joint
Guidance contains clear direction with which regulatory agencies are to implement
requirements in light of ALARA. In fact, the guidance specifically states that if there are
conflicts or differences between ALARA requirements and RCRA, resolution should be sought
through license amendments, and modifications to the RCRA permits. If resolution cannot be
achieved through the flexibility provided by the two regulatory frameworks (NRC and EPA) then
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permittees are directed to seek resolution of the issue under section 1006(a) of RCRA, which
prohibits application of RCRA in a manner that is inconsistent with the requirements of the
Atomic Energy Act (AEA).
The Joint Guidance states that AK, which can eliminate unnecessary or redundant waste
testing, should be used whenever possible because “each sampling, work-up, or analytical
event may involve an incremental exposure to radiation.” The use of indirect methods of
characterization, including non-destructive examination techniques and AK, is “an appropriate
means of characterizing waste and at the same time complying with the as low as reasonable
achievable (ALARA) principle for keeping exposures to a minimum.” The NRC and EPA have
also specifically emphasized the use of AK, “whenever possible, to determine if a waste is
hazardous as a way to avoid unnecessary exposures to radioactivity” when characterizing
waste for purposes of RCRA.
DOE Order 435.1, Radioactive Waste Management, mandates that all radioactive waste be
managed in a manner that protects workers (DOE Order 435.1.4.b(3)). Pursuant to this
Order, characterization of mixed waste must be done in such a way as “to ensure that sufficient
knowledge of transuranic waste’s characteristics is available to protect workers handling the
waste and to support effective decision-making for its management” (DOE Order 435.1,
Chapter III-54). When choosing characterization methods, worker safety and protection must
be considered. “The appropriate method for characterizing waste depends on the parameters
being measured, the hazards associated with acquiring the information, and the amount and
quality of the data needed . . . .”(DOE Order 435.1 Chapter III-55).
These objectives and requirements were taken into consideration in developing the RH WAP.
The proposed WAP is intended to minimize worker radiation exposure from RH waste while
complying with the requirements of the HWA. The characterization methods proposed in this
PMR are rigorous enough to provide the information that must be known to safely manage,
store, and dispose of the waste at WIPP. At the same time, the methods help ensure the
safety of workers who must collect characterization information.
The proposed RH WAP, set forth in Section 5.3 of the PMR, is a stand-alone attachment
describing the RH TRU mixed waste characterization necessary to meet the requirements of
20.4.1.500 NMAC (incorporating 40 CFR §264.13) and to safely manage the waste and protect
human health and the environment. Guidance concerning the characterization of mixed
hazardous and radioactive waste in the EPA manual on waste analysis (Waste Analysis at
Facilities that Generate, Treat, Store, and Dispose of Hazardous Waste: A Guidance Manual,
April 1994, EPA OSWER 9938.4-03) was followed in the preparation of the RH WAP.
The RH WAP addresses waste stream identification requirements, waste stream parameters,
waste stream characterization, verification, validation, reporting, auditing, and surveillance. The
WAP establishes a rigorous procedure that would ensure that the RH TRU mixed waste
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received at the WIPP facility is characterized in accordance with 40 CFR §264.13. Following
the RH WAP also ensures that only RH TRU mixed waste that meets the Treatment, Storage,
and Disposal Facility (TSDF) modified Waste Acceptance Criteria (WAC) in Module II of the
HWFP is accepted at the facility. The RH WAP establishes characterization requirements for
all RH TRU mixed waste, regardless of waste stream designations (i.e., debris, homogeneous
solids, or soil/gravel), when the waste was generated (i.e., newly generated or retrievably
stored) or the packaging configuration (already packaged, to be packaged, or repackaged).
Only sites that meet the characterization requirements specified in the RH WAP will be
permitted to ship their RH TRU mixed waste to WIPP (see Proposed Attachment R, Section R1.0).
In order to obtain the necessary information for waste characterization pursuant to 20.4.1.500
NMAC (incorporating 40 CFR §264.13), each site is required to use the acceptable knowledge
(AK) process to determine the physical and chemical description of the waste. The AK record
must be confirmed by visual examination (VE) and/or radiography. This characterization
method will be used to assign waste to a waste stream, to identify the appropriate Summary
Category Group based on the physical form of the waste (i.e., homogeneous solids, soil/gravel,
or debris), and to assign the EPA hazardous waste number (Proposed Attachment R, Section
R-3.1.1). The characterization methods will also be used to confirm that the waste does not
contain prohibited items (Proposed Attachment R, Section R-3.1.1). Each site will be required
to develop an RH TRU mixed waste characterization program that complies with the
requirements of the RH WAP (Proposed Attachment R, Section R-4.0). The sites will be
required to implement the characterization methods in the RH WAP and develop a site-specific
quality assurance project plan (QAPjP) as outlined in Appendix R2.
In order to characterize the waste (i.e., determine the physical and chemical description of the
waste), the sites will be required to:

26

1)

determine the physical form of the waste at the Summary Category Group Level

27

2)

determine if a waste is listed as specified in 20.4.1.200 NMAC (incorporating 40 CFR
§§261.31 and 261.33),

3)

determine if a waste exhibits a characteristic as specified in 20.4.1.200 (incorporating 40
CFR Part 261, Subpart C),

4)

assign the appropriate EPA hazardous waste numbers and ensure only hazardous
waste that is authorized for disposal is sent to WIPP, and

5)

ensure that the waste stream does not contain prohibited items as identified in the WAC
in Module II of the HWFP.

28

29
30

31
32

33
34
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The Permittees will not accept RH TRU mixed waste that contains hazardous constituents not
authorized for disposal at WIPP. The sites are also specifically required to verify the absence of
prohibited items in waste containers and to determine their liquids content, if any. Proposed
Attachment R, Section R-3.2, sets forth the specific waste characterization requirements to be
used by the sites, including general descriptions of the AK process, VE, and radiography.
Proposed Attachment R, Section R-4.2, establishes the specific requirements for each method.
The AK requirements, proposed in Attachment R, Section R-4.2.1, establish a rigorous fourstep procedure that sites must follow. The AK information compiled and evaluated pursuant to
the four-step approach may be used to characterize RH TRU mixed waste only if the
information collected and the decisions made meet all of the requirements specified in the RH
WAP. The AK documentation will be compiled in auditable records that will allow the Permittees
and NMED to conduct a systematic assessment, analysis, and evaluation of compliance with
the RH WAP (Proposed Attachment R, Section R-4.2.1.5). The compilation of auditable records
will allow the AK process to be evaluated for use as an RH TRU mixed waste characterization
method. Proposed Attachment R, Section R-4.2.1, also establishes training requirements for
site personnel responsible for compiling AK and using the AK process, and establishes quality
assurance objectives (QAOs) for the AK process.
Proposed Attachment R, Section R-4.2.2, establishes the requirements for the use of VE,
including the method to be used, required training, and QAOs. Proposed Attachment R, Section
R-4.2.3, establishes the requirements for the use of radiography, including the method to be
used, required training, and QAOs..
After the required characterization data and information have been collected and it is
determined that they meet the specific requirements of the RH WAP, sites would perform data
generation and site project-level data validation (Proposed Attachment R, Sections R-3.4.1 and
R-3.4.2). The site project manager (SPM) would complete a Waste Stream Profile Form
(WSPF) and RH TRU Characterization Summary Report to document the characterization
results. The WSPFs and RH TRU Characterization Summary Reports would be transmitted to
the Permittees, reviewed for completeness, and screened for acceptance. The only RH TRU
mixed waste that would be accepted at the WIPP facility is waste that has been characterized in
accordance with the WAP and that meets the Treatment, Storage, and Disposal Facility-Waste
Acceptance Criteria (TSDF-WAC) in Module II of the HWFP.

36

Proposed Attachment R, Section R-5, sets forth the procedural requirements for acceptance of
RH TRU mixed waste for disposal at the WIPP facility. The purpose of these procedures is to
ensure that Permittees have the information necessary to manage, store, and dispose of RH
TRU mixed waste in compliance with 20.4.1.500 NMAC (incorporating 40 CFR §264.13) and
the HWFP conditions.

37

Proposed Attachment R, Section R-5, includes procedures for:

32
33
34
35
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5

receipt of off-site waste;
ensuring compliance with permit provisions;
managing any waste that is determined to be unacceptable for management at WIPP;
ensuring health and safety standards are maintained during waste receipt, storage, and
disposal; and
managing and maintaining records.

6

•

7

The procedures include waste screening and verification before any shipment of RH TRU
mixed waste to the WIPP facility (Proposed Attachment R, Section R-5.1.1) and waste
shipment screening and verification after the waste shipment arrives at the WIPP facility
(Proposed Attachment R, Section R-5.1.2).

8
9
10

11
12

13
14
15

16
17

2.2 20.4.1.900 NMAC (incorporating 40 CFR §270.42(c)(ii)): Identify the modification as a
Class 3 permit modification
The following table and accompanying discussion identify the proposed modifications as
significant permit modifications requiring adherence to the Class 3 procedures of 20.4.1.900
NMAC (incorporating 40 CFR §270.42(c)).
Modifications in this PMR as listed in Appendix I to
Section 270.42

Classification of
Modification

F.1.b. Containers - Modification of container units (WHB &
Parking Area Unit) resulting in up to 25% increase in the
facility's container storage capacity

2

F.3.a. Storage of different wastes in containers that require
additional or different management practices from those
authorized in the permit.

3

3

26

There are no listings for changes to the miscellaneous unit
(Geologic Repository Disposal) in Appendix I. Therefore, it
is a 270.42(d) Other modification.

27

A.1. Administrative and informational changes

1

28

A.2. Correction of typographical errors

1

18
19
20
21
22
23
24
25

29
30
31
32
33
34
35

Note: At the bottom of Item B, Appendix I of § 270.42, "When a permit modification (such as introduction of
a new unit) requires a change in facility plans or other general facility standards, that change shall be reviewed under
the same procedures as the permit modification." The Permittees interpret this to mean that the changes in the
waste analysis plan, inspection schedules, training plan, contingency plan, etc., shall be reviewed under the Class 3
procedures. Administrative changes and typographical errors that require correction have been identified during the
course of preparing this PMR. These are identified through exact text changes to modules and attachments and the
Permittees request they be reviewed in the context of this major modification following Class 3 procedures.
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As previously stated, the difference between CH and RH TRU mixed waste is the penetrating
radioactivity of relatively short-lived beta and gamma emitters that are characteristic of RH TRU
mixed wastes. For purposes of hazardous waste determinations, the physical and chemical
properties of RH and CH TRU mixed waste are not different. Acceptance of RH TRU mixed
waste does not require changes to the Part A to add new listed or characteristic codes. As with
CH TRU mixed waste, RH TRU mixed waste is not anticipated to exhibit characteristics of
ignitability, reactivity, or corrosivity, or to be any more likely than CH TRU mixed waste to
contains liquids or PCBs. The higher external dose rates of RH TRU mixed waste makes it
necessary for additional precautions, implemented through different waste handling practices,
to be taken to protect worker health and safety. These practices include continuous waste
shielding, waste inspection using closed-circuit cameras, management in hot cells and the use
of remote waste handling equipment. Therefore, in accordance with the classification scheme
in Appendix I, the storage of different wastes in containers that require additional or different
management practices from those authorized in the permit is a Class 3 modification.
The requested waste analysis plan and container storage capacity modifications are listed in
Appendix I as Class 2 permit modifications. In addition, several Class 1 administrative,
informational changes and typographical error changes are included in the PMR. However, the
Permittees have identified that these Class 1 and Class 2 permit modifications are germane to
the overriding issue of management, storage, and disposal of RH TRU mixed waste and
request the Secretary of NMED to follow the procedures in § 270.42 (c) for processing Class 3
modifications for the entire PMR.
2.3 20.4.1.900 NMAC (incorporating 40 CFR §270.42(c)(iii)): Identify why the modification is
needed
The WIPP facility was designed to manage both CH and RH TRU Mixed Waste, as authorized
in the WIPP Authorization Act (Public Law 96-164). Disposal of RH TRU defense waste was
authorized by Congress in the WIPP LWA (Public Law 102-579). The modification is needed
because the current HWFP prohibits the disposal of RH TRU mixed waste. The PMR describes
the changes and additions to the HWFP needed to allow the management, storage, and
disposal of RH TRU mixed waste at the WIPP facility. The PMR also sets forth the necessary
changes to the HWFP to ensure that RH TRU mixed waste is managed, stored, and disposed
of in compliance with requirements and existing HWFP requirements and protects human
health and the environment.
2.4 20.4.1.900 NMAC (incorporating 40 CFR §270.42(c)(iv)): Provide the applicable
information required by 40 CFR §§270.13 through 270.22, 270.62, 270.63 and 270.66
The information is provided in narrative form and in Table 2-1, Regulatory Reference and
Corresponding Document Location. Section §270.23 also applies to the HWDUs and is
included in the narrative section and the regulatory crosswalk table. Sections 270.14(b)(15)
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2

through 270.14(b)(18), 270.16 through 270.22, 270.62, 270.63 and 270.66 are not applicable or
addressed in the narrative.

3

2.4.1 Compliance with 40 CFR §270.13: Contents of Part A of the permit application.

4

Part A of the permit application is located in Attachment O to the HWFP. Part A of the
application was submitted on a designated form, Form 8700-23. Part A provides an overview of
regulated Hazardous Waste Management Units and activities that require a HWA permit. The
current Part A application includes information for management, storage, and disposal of CH
TRU mixed waste.

1

5
6
7
8

9
10
11
12
13

The Part A application contains both general and specific information. General information such
as WIPP location, facility contacts, EPA ID number, hazardous waste numbers and estimated
annual quantity of waste, identification of environmental permits, general location and
planimetric maps, remains the same. Also unchanged are figures and photographs specific to
surface and underground CH mixed waste management locations.

19

The proposed changes would revise Part A of the application to include stored quantities of RH
TRU mixed waste. The proposed text changes that address RH TRU mixed waste describe
storage and disposal locations, quantities, process, codes, design capacities, and maps and
figures specific to the management, storage, and disposal of RH TRU mixed waste. The exact
text changes are provided in the redline/strikeout version of the Attachment A in Section 16.1 of
the PMR.

20

2.4.2 Compliance with 40 CFR §270.14: Contents of Part B: General Requirements

21

29

Part B of the permit application, submitted pursuant to 40 CFR §270.14, contains both general
information listed in 40 CFR §270.14 and specific information required by §§270.14 through 29,
which reflect the standards promulgated in 40 CFR Part 264. The PMR addresses each of the
regulatory requirements applicable to the management, storage, and disposal of RH TRU
mixed waste. The PMR identifies the changes needed to the HWFP in order to comply with the
applicable portions of both 40 CFR Part 270 and 40 CFR Part 264. In many cases, either no
change is required or only minor changes are required. In other cases, compliance requires
extensive changes to existing sections of the HWFP. The changes necessary to comply with
§270.14 and the corresponding sections of Part 264 are set forth in the following sections.

30

2.4.2.1 Compliance with 40 CFR §270.14(b)(1): General Facility Description

31

Attachment A of the HWFP describes the facility, provides waste descriptions, and discusses
activities at WIPP as required by 40 CFR §270.14(b)(1). Only minor changes are proposed to
the text of Attachment A to manage, store, and dispose of RH TRU mixed waste at the WIPP
facility. The receipt, management, storage, and disposal of RH TRU mixed waste at WIPP

14
15
16
17
18

22
23
24
25
26
27
28

32
33
34
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2

would not require significant changes to the general facility description. The exact text changes
are provided in the redline/strikeout version of Attachment A in Section 4.1. of the PMR.

3

Technical Justification

4

The modifications to the language of Attachment A are necessary to reflect the proposed
authority to include the management, storage, and disposal of RH TRU mixed waste. The
facility description must be modified to update the description of the WHB Unit to include the
RH Complex. The modification is required to the designation of Panels 2 and 3 to allow RH
TRU mixed waste to be disposed in Panels 2 and 3.

1

5
6
7
8

9
10

2.4.2.2 Compliance with 40 CFR §§270.14(b)(2) and (b)(3): Chemical and Physical Analysis
and the Waste Analysis Plan

17

A separate WAP for characterizing RH TRU mixed waste is proposed as Attachment R to the
HWFP. The RH TRU mixed WAP is briefly discussed in Section 2.1.1.6. and fully justified in
Section 5.3.1. of the PMR. Minor modification are proposed to the language in Attachment B
and Attachment B6. Modification to Attachments B and B6 are proposed to clarify their
applicability to CH TRU mixed waste only. The exact text changes are provided in the
redline/strikeout version of Attachments B and B6 in Sections 5.1. and 5.2. of the PMR. The
new RH TRU mixed WAP is provided in Section 5.3.2. of the PMR.

18

Technical Justification

19

25

The difference between CH and RH TRU mixed waste is the radioactivity of relatively shortlived beta and gamma emitters that are characteristic of RH TRU mixed wastes. The higher
external dose rates of RH TRU mixed wastes make it necessary for additional precautions to be
taken to protect worker health and safety. Therefore, the Permittees have proposed a waste
analysis plan that meets the requirements for obtaining a detailed chemical and physical
analysis of RH TRU mixed waste without the use of intrusive sampling. The new text, which
describes the characterization requirements, is provided in Attachment R.

26

2.4.2.3 Compliance with 40 CFR §270.14(b)(4): Security Procedures and Equipment

27

Attachment C of the HWFP identifies the security provisions, required by 40 CFR
§270.14(b)(4), which are designed to prevent accidental or unauthorized entry into the active
portion of a facility (i.e., where hazardous waste is stored or disposed of). Attachment C
describes the security equipment and procedures the WIPP facility uses to provide continuous
monitoring and controlled entry onto the facility and to prevent accidental or unauthorized entry,
including 24-hour security surveillance, fencing, and signs.

11
12
13
14
15
16

20
21
22
23
24

28
29
30
31
32
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Only minor changes are needed to the text of Attachment C to manage RH TRU mixed waste.
The proposed changes revise the existing security procedures identified in Attachment C to
meet the requirements of 40 CFR §§270.14(b)(4) and 264.14(a-c) and fully protect human
health and the environment. The management, storage, and disposal of RH TRU mixed waste
at the WIPP would not require any additional security management practices. The exact text
changes are provided in the redline/strikeout version of Attachment C in Section 6.1 of the
PMR.

8

Technical Justification

9

13

The existing security procedures identified in Attachment C meet the requirements of 40 CFR
§§270.14(b)(4) and 264.14(a-c) and are fully protective of human health and the environment.
The management, storage, and disposal of RH TRU mixed waste at the WIPP will not require
any additional security management practices. Therefore, no major revisions to the HWFP are
proposed to allow for the safe receipt, storage, and disposal of RH TRU mixed waste

14

2.4.2.4 Compliance with 40 CFR §270.14(b)(5): Inspection Requirements

15

23

Attachment D of the HWFP contains the procedures for inspection and monitoring of the
equipment at the WIPP facility, as required by 40 CFR §270.14(b)(5), to ensure that the facility
is operated properly. The inspection procedures identified in Attachment D for CH TRU mixed
waste require only minor revisions to accommodate RH TRU mixed waste. These include
providing a new table, D-1a RH TRU Mixed Waste Inspection Schedule/Procedures, for
inspecting RH TRU mixed waste management equipment and areas and requiring inspection
using closed-circuit video cameras. Inspections will continue to be conducted at the current
rate for waste containers and container storage units. The exact text changes are provided in
the redline/strikeout version of Attachment D in Section 7.1 of the PMR.

24

Technical Justification

25

28

Modification is required to Attachment D to accommodate the equipment, processes and areas
that would be used at WIPP for the management, storage, and disposal specific to RH TRU
mixed waste. The management of RH TRU mixed waste requires some changes to inspection
schedules and procedures due to the higher radioactivity of the waste.

29

2.4.2.5 Compliance with 40 CFR §270.14(b)(7): Contingency Plan Requirements

30

Contingency plan and emergency procedures that implement standards of 40 CFR Part 264,
Subpart D, require TSDFs to develop and maintain contingency plans for responding to
emergency situations. The contingency plan includes procedures and mechanisms (40 CFR
§270.14(b)(7)) that provide for effective responses to emergencies and that minimize the
potential hazards resulting from fires, explosions, or any unplanned release of hazardous waste

1
2
3
4
5
6

10
11
12

16
17
18
19
20
21
22

26
27

31
32
33
34
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or constituents to air, soil, or surface water. The facility must maintain a written contingency
plan at the facility and must carry out that plan immediately in the event of an emergency.
Attachment F of the HWFP contains the contingency plan and outlines the emergency
responses that would be employed at WIPP. The Contingency plan (1) includes the emergency
procedures that must be followed to ensure that fires, explosions, and releases do not occur,
recur, or spread, and (2) designates an emergency coordinator and specifies the requirements
and responsibilities of that position. The Contingency plan also includes emergency response
arrangements with local authorities, including names, addresses, and telephone numbers of
facility personnel designated as emergency RCRA coordinators and lists of emergency
equipment and procedures available for use in the event of an emergency. The Contingency
plan includes: notification; identification of hazardous materials; assessment of the nature and
extent of the emergency; control, containment, and correction of the emergency; prevention of
recurrence or spread of fires, explosions, or releases; management and containment of
released materials and waste; incompatible waste; post-emergency facility and equipment
maintenance and reporting; container spills and leakage; and evacuation plans. Attachment F
also details procedures for the three phases in the contingency plan: the event, the reentry, and
the recovery.

26

Only minor changes are needed in Attachment F for the management, storage, and disposal of
RH TRU mixed waste at the WIPP facility. The procedures for responding to fires, explosions,
and sudden or non-sudden releases of RH TRU mixed waste are the same as for CH TRU
mixed waste. No new procedures or equipment have been introduced to respond to RH TRU
mixed waste incidents. Language modifications are required to clarify that plans and
procedures apply to CH TRU and RH TRU mixed waste incidents equally. These include the
response plan, decontamination methods, and specific procedures for the event, reentry and
recovery associated with contingency plan implementation. The exact text changes are
provided in the redline/strikeout version of Attachment F in Section 9.1. of the PMR.

27

Technical Justification

28

31

Minor modifications are required to clarify that the current contingency plan, designed to protect
human health and the environment, is applicable to both CH TRU and RH TRU mixed waste.
No changes are required to the current specific procedures for the event, reentry and recovery
associated to accommodate RH TRU mixed waste.

32

2.4.2.6 Compliance with 40 CFR §270.14(b)(8): Preparedness and Prevention

33

Attachment E of the HWFP provides a description of the preparedness and prevention
standards required by 40 CFR §270.14(b) and 40 CFR Part 264, Subpart C. These standards
are intended to minimize and prevent emergency situations at TSDFs. Emergency situations
include fire, explosion, or release of hazardous waste. The preparedness and prevention

18
19
20
21
22
23
24
25

29
30

34
35
36
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2

standards are associated with required equipment, testing and maintenance of equipment,
access to communications and alarms, and minimum aisle space.

3

Attachment E presents the procedures, structures, and equipment needed to:

4

•
•
•
•
•
•

1

5
6
7
8
9

10
11
12

prevent hazards in unloading operations,
prevent or mitigate runoff or floods,
prevent contamination of water supplies,
mitigate the effects of equipment failure and power outages,
prevent exposure of personnel, and
prevent releases to the atmosphere.

Also described are the preparedness and prevention aspects of the design and operation of the
facility, required equipment, testing and maintenance of equipment, access to communication
and alarm systems, required aisle space, and arrangements with local authorities.

19

Modifications have been made to the text of Attachment E to allow for the management of RH
TRU mixed waste. These include requirements for maintenance of aisle space and clarification
of requirements for off-loading, equipment and power failure, and personnel protection for RH
TRU mixed waste management. No changes are needed to the section in Attachment E
addressing ignitability, reactivity, or incompatibility for management of RH TRU Mixed Waste;
these wastes are prohibited from acceptance at WIPP. The exact text changes are provided in
the redline/strikeout version of Attachment D in Section 8.1 of the PMR.

20

Technical Justification

21

23

The management of RH TRU mixed waste requires some changes to preparedness and
prevention requirements due to the higher radioactivity of the waste. The following changes
have been incorporated into Attachment E:

24

•

Aisle space to accommodate RH TRU mixed containers, which will allow unobstructed
movement of personnel, fire-protection equipment, spill control equipment, and
decontamination

27

•

Video cameras for remote monitoring

28

•

Specialized remotely operated equipment, hot cells, and special emplacement units to
protect workers from undue radiological exposure

30

•

Procedures and equipment for unloading

31

•

Procedures and equipment for airflow monitoring.

13
14
15
16
17
18

22

25
26

29
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4
5
6

In addition to the above changes, compliance with §270.14(b)(8)(i), prevention of hazards in
unloading operations (e.g. ramps and forklifts), for RH TRU mixed waste management is
addressed in Attachment M1 of the HWFP (Section 14a.2 of the PMR). Attachment M1
describes the major pieces of equipment used to manage RH TRU mixed waste and a
summary of the equipment capacities. Attachment M1 has been revised to include the
procedures for the management and transfer of RH TRU mixed waste disposal containers.

13

In addition to the above changes, proposed changes in Module II (Section 3 of the PMR),
Module IV (Section 3 of the PMR) and Attachment N (Section 15 of the PMR) address the
prevention of releases to the atmosphere, as required by 40 CFR §§270.14(b)(8)(vi),
270.23(a)(2) and 264.601. Proposed changes to Attachment F address §264.32, required
equipment and §264.37, arrangements with local authorities (Section 8 of the PMR). Changes
to Attachment D address testing and maintenance of equipment in compliance with §264.33
(Section 7 of the PMR).

14

2.4.2.7 Compliance with 40 CFR §270.14(b)(10): Traffic pattern, volume and controls

15

20

Attachment G of the HWFP discusses the traffic patterns for waste, personnel, and vehicle
movement around the WIPP facility. Only minor changes have been made to the text of
Attachment G to include RH TRU mixed waste traffic in the general discussion. Changes
describe the traffic patterns specific to RH TRU mixed waste in the WHB and the RH Bay.
The exact text changes are provided in the redline/strikeout version of Attachment G in Section
10.1. of the PMR.

21

Technical Justification

22

24

Minor changes are necessary in Attachment G to include RH TRU mixed waste in the general
discussion and to present traffic patterns specific to RH TRU mixed waste (i.e., patterns in the
WHB and the RH Bay).

25

2.4.2.8 Compliance with 40 CFR §270.14(b)(11): Facility/unit location information

26
27

The facility location information will not be changed. The required information is found in
Attachment O, Part A of the permit application and Section 16 of the PMR.

28

2.4.2.9 Compliance with 40 CFR §270.14(b)(12): Training Programs

29

Attachment H of the Permit outlines the objectives of the WIPP facility personnel training
program and lists the requirements for all employees. The primary objective of the training
program is to prepare personnel to operate the facility in a safe and environmentally sound
manner. The program is necessary to ensure that employees at the facility are trained specific

7
8
9
10
11
12

16
17
18
19

23

30
31
32
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1
2

to their positions, understand the risks posed by the management of hazardous waste, and are
prepared to respond in case of an emergency.

7

Modifications are necessary to Attachments H, H1 and H2 to incorporate training for RH TRU
mixed waste handlers. The attachments will be modified to indicate the type of on-the-job
training required for RH Waste Technicians and RH Waste Engineers. The exact text changes
are provided in the redline/strikeout versions of the Attachments H, H1 and H2 in Sections
11.1., 11.2. and 11.3. of the PMR.

8

Technical Justification

9

Modification is proposed to Permit Attachment H to recognize the training requirements for RH
TRU mixed waste handlers. Modification is required to Attachment H1 to incorporate
qualifications cards for the RH Waste Handling Technician and Engineers into the type and
amount of required training for TRU waste handlers Modification is required to Attachment H2
to incorporate the RH Waste Handling Technician and Waste Handling Engineer qualification
cards into the HWFP.

3
4
5
6

10
11
12
13
14

15
16

17
18
19
20
21
22
23
24
25
26

27
28
29
30
31
32
33
34

2.4.2.10 Compliance with 40 CFR §270.14(b)(13) and §270.14(b)(14): Closure and PostClosure Requirements
Attachment I of the HWFP contains the approved Closure Plan as required at 40 CFR 264
Subpart G. The Closure Plan describes the activities necessary to close WIPP individual units
and the facility. The approved closure plan describes several types of closure. The first type is
panel closure (i.e., partial closure), which occurs as the underground HWDUs are filled. Final
closure at the end of the Disposal Phase comprises “clean closure” of the surface storage
areas and construction of the four shaft seal systems. During final closure, or the period
immediately after normal operations cease, WIPP will cease accepting hazardous waste;
complete storage and disposal of any wastes left on site; and dispose of or decontaminate
equipment, structures, and soils. Final closure will occur when all waste disposal areas are
filled or when the WIPP achieves its capacity of 6.2 million ft³ of TRU waste.
The RH Complex will be closed in accordance with the approved requirements for closure of
the WHB Unit. Currently, the closure plan is approved for the CH TRU mixed waste handling
areas in the WHB Unit. Minor modifications have been proposed to the language of
Attachment I to clarify that the approved closure standards and procedures for the WHB Unit
also apply to the RH Complex. Attachment I3 to the closure plan has been modified to include
a new table identifying the radiological surveys for surface contamination and dose rate
required during RH TRU mixed waste management. The exact text changes are provided in the
redline/strikeout version of the Attachments I and I3 in Sections 12.1. and 12.2. of the PMR.

35
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10

Attachment J of the HWFP includes the post-closure monitoring and maintenance plans as
required at 40 CFR §270.14(b)(13). Because WIPP is intended for the final disposal of
hazardous waste and to ensure that this permanent method of land disposal does not allow for
releases over a long-term period, WIPP will conduct post-closure monitoring and maintenance
activities. The post-closure period begins after final facility closure. Post-closure activities
include monitoring and maintenance activities to preserve the integrity of the disposal system
and to prevent or detect releases from the disposal units. No changes have been made to
Attachment J and only minor changes have been made to the text of Attachment J1 to include
RH TRU Mixed Waste. These changes are provided in the redline/strikeout version of the
Attachment J1 in Section 13.1. of this PMR.

11

Technical Justification

12

Closure of the RH Complex will be performed in the same manner and to the same closure
performance standards currently approved for the WHB Unit. Only minor modifications are
required to adjust the maximum inventory of waste contributed from RH TRU mixed waste and
to clarify that the closure standards and procedures are applicable to all permitted units in the
WHB.

1
2
3
4
5
6
7
8
9

13
14
15
16

17
18

2.4.2.11 Compliance with 40 CFR §270.14(b)(19) and §270.14(b)(20): Topographic map and
federal laws

22

Information required for compliance with Sections 270.14(b)(19) and (b)(20) is contained in the
HWA Part B Permit Application, Revision 6, Attachment O and Attachment K. The
management, storage, and disposal of RH TRU mixed waste would not require any changes in
the information contained in these sections.

23

2.4.2.12 Compliance with 40 CFR §270.15: Container Requirements

24

Attachment M provides the regulatory basis for the technical requirements and performance
standards and forwards the reader to Attachments M1 for detailed information on the container
storage and repository disposal units. Information required for compliance with §270.15 is
found in the modifications to Attachment M1 in Section 14a.2. of the PMR. Container
inspection requirements are found in modifications to Attachment D in Section 7.1. of the PMR.
Reference to special requirements for ignitable or reactive wastes and incompatible wastes are
found in Attachment E and Permit Module II of the HWFP. These sections are not being
modification in the PMR. Container storage unit closure requirements are found in
modifications to Attachment I in Section 12.1. of this PMR. Air emission standards are found in
Attachments E, N, and Q to the HWFP and only minor changes are proposed for Attachment N
in Section 15.2. of the PMR.

19
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8

9
10
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13

14
15
16
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18
19
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21
22
23
24

25
26
27
28
29
30
31
32
33

34
35
36
37
38

Attachment M1 includes descriptions of the container storage units, the WHB Unit, and the
Parking Area Unit. The WHB is the surface facility where TRU mixed waste-handling activities
take place. The WHB has a total area of approximately 84,000 ft2 (7,804 m2 ), of which 33,175
ft2 (3,082 m2 ) are currently designated for the waste handling and permitted container storage
of CH TRU mixed waste. Included in Attachment M1 is the description of the Parking Area Unit.
The parking area is south of the WHB and is used for storage of waste containers within sealed
shipping casks awaiting unloading. The Parking Area Unit currently provides storage space for
up to 12 loaded TRUPACT-IIs, corresponding to 1,591 ft3 (45 m3 ) of CH TRU mixed waste.
Proposed modifications to Attachment M1 address the specific requirements for RH TRU mixed
waste. RH TRU mixed waste is proposed to be managed and stored in the RH Complex of the
WHB unit. The RH Complex includes the RH Bay, the Cask Unloading Room, the Hot Cell, the
Transfer Cell, and the Facility Cask Loading Room. Following is a brief summary of the RH
TRU mixed waste-handling process conducted in the RH Complex.
The RH Bay is a high-bay for receiving shipping casks for subsequent handling operations. RH
TRU mixed waste will be received in two different shipping casks: 1) RH-72B shipping casks
containing canisters and 2) CNS10-160B shipping casks containing drums. The Cask
Unloading Room is used to transfer canisters from the RH-72B shipping cask directly to the
Transfer Cell. The Cask Unloading Room is also used to transfer drums from the CNS10-160B
shipping cask to the Hot Cell. The Hot Cell is a concrete-shielded room in which drums of RH
TRU mixed waste will be loaded into a canister. The loaded canisters are lowered from the Hot
Cell into the shielded insert in the Transfer Cell Shuttle Car. The Transfer Cell shuttle car
moves the RH-72B shipping cask or shielded insert into position for transferring the canister to
the facility cask. Finally, the Facility Cask Loading Room provides for transfer of a canister to
the facility cask for subsequent transfer to the waste hoist and the underground HWDU.
The major pieces of equipment used to manage RH TRU mixed waste and a summary of
equipment capabilities are included in the modification to Attachment M1. Inspection
requirements for the RH Complex in the WHB are also summarized in the proposed
modification to M1. The Parking Area Unit is proposed for modification to provide storage space
for up to 26 NRC-certified shipping casks, corresponding to 2,121 ft3 (59.8 m3 ) of TRU mixed
waste. The Parking Area Unit south of the WHB will be used for storage of CH TRU and RH
TRU mixed waste containers within sealed NRC-certified shipping casks awaiting unloading.
The exact text changes are provided in the redline/strikeout version of the Attachments M and
M1 in Section 14.a.1. and 14.a.2. of the PMR.
Attachment N of the HWFP provides the plan to monitor VOCs released from the waste panels.
The data will be used to confirm that the average concentration of VOCs in the air emissions
from the underground HWDUs do not exceed the concentrations of concern. This requirement
is imposed in order to comply with 20.4.1.500 NMAC (incorporating 40 CFR §264.602). Only
minor modifications are required to Attachment N to accomodate RH TRU mixed waste. The
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2

exact text changes are provided in the redline/strikeout version of the Attachments N in Section
15.2. of the PMR.

3

Technical Justification

4

11

Language in Attachment M requires modification to accommodate the management and
storage of RH TRU mixed waste in the WHB and Parking Area Units and disposal in Panels 2
and 3. Modification to Attachment M1 is required to describe the RH Complex in the WHB Unit,
the major pieces of equipment used to manage RH TRU mixed waste and to provide a
summary of equipment capacities. Language is added to describe operations within the RH
Complex and to add two new container types, the RH-72B canister and facility canister, for
storage and disposal of RH TRU mixed waste. Inspection requirements for the RH Complex are
also summarized in the proposed modification.

12

2.4.2.13 Compliance with 40 CFR §270.23: Miscellaneous Units

13

23

Compliance with §270.23 requires changes in Attachment M2, Geologic Repository Disposal.
Attachment M2 has been modified to provide details for managing and disposing RH TRU
mixed waste canisters in Panels 2 and 3 (each panel has 7 rooms). The modification describes
the major pieces of equipment used to dispose of RH TRU mixed waste and a summary of
equipment capabilities. The waste canisters would be emplaced in predrilled holes in the ribs of
the rooms. Major pieces of equipment needed for this activity include the facility cask transfer
car and the horizontal emplacement and retrieval equipment (HERE). Inspections of the
underground HWDUs will be carried out in accordance with the existing HWFP requirements.
Inspections of the repository disposal equipment specific to RH TRU mixed waste disposal will
also be conducted. The exact text changes are provided in the redline/strikeout version of
Attachment M2 in Section 14.b.1. of the PMR.

24

Technical Justifications

25

28

The modification is required to authorize disposal of RH TRU mixed waste in Panels 2 and 3 of
the HWDUs. Modifications to language are necessary to describe the proposed management
activities, including identification of equipment and procedures, for disposal of RH TRU mixed
waste in the HWDUs.

29

2.5 20.4.1.900 NMAC (incorporating 40 CFR §270.42(c)(v): Certification

30

The transmittal letter for this PMR contains the required signed certification statement.

1

5
6
7
8
9
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Table 2-1. Regulatory References and Corresponding Document Location

1

Revised Information
Regulatory Citation(s) Regulatory Citation(s)
20.4.1.500 NMAC
20.4.1.900 NMAC
(incorporating
(incorporating
40 CFR 264)
40 CFR 270)

Description
of Requirement

Permit Location
(see Justifications
for Modification for
specific locations) Yes No

§270.13

Contents of Part A permit
application

Attachment O,
Part A

T

§270.14(b)(1)

General facility description

Attachment A

§270.14(b)(2)

§264.13(a)

Chemical and physical analyses

Attachment B

§270.14(b)(3)

§264.13(b)

Development and
implementation of waste
analysis plan

Attachment B

T
T
T

§264.13(c)

Off-site waste analysis
requirements

Attachment B

T

§270.14(b)(4)

§264.14(a-c)

Security procedures and
equipment

Attachment C

T

§270.14(b)(5)

§264.15(a-d)

General inspection
requirements

Attachment D

T

§264.174

Container inspections

Attachment D

T

§270.23(a)(2)

§264.602

Miscellaneous units inspections

Attachment D

§270.14(b)(6)

§270.14(b)(7)

Request for waiver from
preparedness and prevention
requirements of Part 264
Subpart C

T

a

NA

264 Subpart D

Contingency plan requirements

Attachment F

§264.51

Contingency plan design and
implementation

Attachment F

§264.52 (a) & (c-f)

Contingency plan content

Attachment F

§264.53

Contingency plan copies

Attachment F

§264.54

Contingency plan amendment

Attachment F

§264.55

Emergency coordinator

Attachment F

§264.56

T
T
T
T
T
T
T
T

Emergency procedures

Attachment F

§270.14(b)(8)

Description of procedures,
structures or equipment for:

Attachment E

§270.14(b)(8)(i)

Prevention of hazards in
unloading operations (e.g.,
ramps and special forklifts)

Attachment E

§270.14(b)(8)(ii)

Runoff or flood prevention (e.g.,
berms, trenches, and dikes)

Attachment E

T

§270.14(b)(8)(iii)

Prevention of contamination of
water supplies

Attachment E

T

§270.14(b)(8)(iv)

Mitigation of effects of
equipment failure and power
outages

Attachment E

T
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Revised Information
Regulatory Citation(s) Regulatory Citation(s)
20.4.1.500 NMAC
20.4.1.900 NMAC
(incorporating
(incorporating
40 CFR 264)
40 CFR 270)
§270.14(b)(8)(v)

§270.14(b)(8)(vi)
§270.23(a)(2)

§264.601

Description
of Requirement

Permit Location
(see Justifications
for Modification for
specific locations) Yes No

Prevention of undue exposure of
personnel (e.g., personal
protective equipment)

Attachment E

T

Prevention of releases to the
atmosphere

Module II
Module IV
Attachment E
Attachment N

T

T
T
T

264 Subpart C

Preparedness and Prevention

Attachment E

§264.31

Design and operation of facility

Attachment E

§264.32

Required equipment

Attachment E
Attachment F

§264.33

Testing and maintenance of
equipment

Attachment D

T

§264.34

Access to communication/alarm
system

Attachment E

T

§264.35

Required aisle space

Attachment E

T

§264.37

Arrangements with local
authorities

Attachment F

T

§264.17(a-c)

Prevention of accidental ignition
or reaction of ignitable, reactive,
or incompatible wastes

Attachment E

T

§270.14(b)(10)

Traffic pattern, volume, and
controls, for example:
Identification of turn lanes
Identification of traffic/stacking
lanes, if appropriate
Description of access road
surface
Description of access road loadbearing capacity
Identification of traffic controls

Attachment G

T

§270.14(b)(11)

Facility/unit location information

Attachment O
Part A

T

§270.14(b)(9)

§270.14(b)(11)(i) and
(ii)

§264.18(a)

Seismic standard applicability
and requirements

Part B, Rev. 6
Chapter B

T

§270.14(b)(11)
(iii-v)

§264.18(b)

100-year floodplain standard

Part B, Rev. 6
Chapter Bb

T

§264.18(c)

Other location standards

NA

T

§270.14(b)(12)

§264.16(a-e)

Personnel training program

Attachment H

§270.14(b)(13)

264 Subpart G

Closure and post-closure plans

Attachment I
Attachment J

§270.14(b)(13)

§264.111

Closure performance standard

Attachment I

§270.14(b)(13)

§264.112(a) (b)

Written content of closure plan

Attachment I
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Revised Information
Regulatory Citation(s) Regulatory Citation(s)
20.4.1.500 NMAC
20.4.1.900 NMAC
(incorporating
(incorporating
40 CFR 264)
40 CFR 270)

Description
of Requirement

Permit Location
(see Justifications
for Modification for
specific locations) Yes No

§270.14(b)(13)

§264.112(c)

Amendment of closure plan

Attachment I

§270.14(b)(13)

§264.112(d)

Notification of partial and final
closure

Attachment I

T
T

§270.14(b)(13)

§264.112(e)

Removal of wastes and
decontamination/dismantling of
equipment

Attachment I

T

§270.14(b)(13)

§264.113

Time allowed for closure

Attachment I

§270.14(b)(13)

§264.114

Disposal/decontamination

Attachment I

§270.14(b)(13)

§264.115

Certification of closure

Attachment I

§270.14(b)(13)

§264.116

Survey plat

Attachment I

§270.14(b)(13)

§264.117

Post-closure care and use of
property

Attachment J

T
T
T
T
T

§270.14(b)(13)

§264.118

Post-closure plan; amendment
of plan

Attachment J

T

§270.14(b)(13)

§264.178

Closure/containers

Attachment I

§270.14(b)(13)

§264.601

Environmental performance
standards-Miscellaneous units

Attachment I

T

§270.14(b)(13)

§264.603

Post-closure care

Attachment I

§270.14(b)(14)

§264.119

Post-closure notices

Attachment J

§270.14(b)(15)

§264.142

Closure cost estimate

NA

§264.143

Financial assurance

NA

§264.144

Post-closure cost estimate

NA

§264.145

Post-closure care financial
assurance

NA

T
T
T
T
T
T

§270.14(b)(17)

§264.147

Liability insurance

NA

§270.14(b)(18)

§264.149-150

Proof of financial coverage

§270.14(b)(16)

§270.14(b)(19)(i), (vi),
(vii), and, (x)

§270.14(b)(19)(ii)

§270.14(b)(19)(iii)

§264.18(b)

NA

T

T
T
T

Topographic map requirements
Map scale and date
Map orientation
Legal boundaries
Buildings
Treatment, storage, and
disposal operations
Run-on/run-off control systems
Fire control facilities

Attachment O
Part A
Part B, Rev. 6
Chapter B, E

100-year floodplain

Attachment O
Part A
Part B, Rev. 6
Chapter B, E

T

Surface waters

Attachment O
Part A
Part B, Rev. 6
Chapter B, E

T
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Revised Information
Regulatory Citation(s) Regulatory Citation(s)
20.4.1.500 NMAC
20.4.1.900 NMAC
(incorporating
(incorporating
40 CFR 264)
40 CFR 270)

Description
of Requirement

Permit Location
(see Justifications
for Modification for
specific locations) Yes No

§270.14(b)(19)(iv)

Surrounding Land use

Attachment O
Part A
Part B, Rev. 6
Chapter B, E

T

§270.14(b)(19)(v)

Wind rose

Attachment O
Part A
Part B, Rev. 6
Chapter B, E

T

Access controls

Attachment O
Part A
Part B, Rev. 6
Chapter B, E, F

T

§270.14(b)(19)(ix)

Injection and withdrawal wells

Attachment O
Part A
Part B, Rev. 6
Chapter B, E, F

T

§270.14(b)(19)(xi)

Drainage on flood control
barriers

Part B, Rev. 6
Chapter B, E, F

T

§270.14(b)(19)(xii)

Location of operational units

Part B, Rev. 6
Chapter B

T

§270.14(b)(20)

Other federal laws
Wild and Scenic Rivers Act
National Historic Preservation
Act
Endangered Species Act
Coastal Zone Management Act
Fish and Wildlife Coordination
Act
Executive Orders

Part B, Rev. 6
Chapter K

T

264 Subpart I

Containers

Attachment M1

T

§264.171

Condition of containers

Attachment M1

T

§264.172

Compatibility of waste with
containers

Attachment M1

§264.173

Management of containers

Attachment M1

T

§264.174

Inspections

Attachment D
Attachment M1

T

§270.15(a)

§264.175

Containment systems

Attachment M1

T

§270.15(c)

§264.176

Special requirements for
ignitable or reactive waste

Attachment E
Permit Module II

§270.14(b)(19)(viii)

§270.15

§264.14(b)
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Revised Information
Regulatory Citation(s) Regulatory Citation(s)
20.4.1.500 NMAC
20.4.1.900 NMAC
(incorporating
(incorporating
40 CFR 264)
40 CFR 270)
§270.15(d)

T

§264.177

Special requirements for
incompatible wastes

§264.178

Closure

Attachment I

§270.15(e)

§264.179

Air emission standards

Attachment E
Attachment N
Attachment Q

§270.23

264 Subpart X

Miscellaneous units

§270.23(a)

§264.601

Detailed unit description

§270.23(b)

§264.601

Hydrologic, geologic, and
meteorologic assessments

Permit Module IV
Attachment M2

§270.23(c)

§264.601

Potential exposure pathways

Permit Module IV
Attachment M2
Attachment N

T

Demonstration of treatment
effectiveness

Permit Module IV
Attachment M2
Attachment N

T

§264.602

Monitoring, analysis, inspection,
response, reporting, and
corrective action

Permit Module IV
Attachment M2
Attachment N

T

§264.603

Post-closure care

Attachment J
Attachment J1

T

§264 Subpart E

Manifest system, record
keeping, and reporting

Permit Module I
Permit Module II
Permit Module IV
Attachment B
Attachment R

T

§270.23(d)

a
b

1

Description
of Requirement

Permit Location
(see Justifications
for Modification for
specific locations) Yes No
Attachment E
Permit Module II

Attachment M2
Attachment M2

T
T

T
T
T

NA = not applicable
Resource Conservation and Recovery Act Part B Permit Application, Waste Isolation Pilot
Plant (WIPP), Carlsbad, New Mexico, Revision 6.
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1

3.0 Permit Conditions

2

The permit conditions that apply to all RCRA permits are defined at 40 CFR Part 270,
Subpart C. These specific conditions are either incorporated expressly into the permit or are
included by regulatory citations. The conditions that apply to all RCRA permits are listed in
40 CFR §270.30. In addition to the conditions that apply to all permits, the regulating agency
(NMED in New Mexico) can also establish conditions not specified in 40 CFR Part 264 through
the use of their omnibus authority.

3
4
5
6
7

8
9
10
11
12
13
14
15
16

In this section, the Permittees are proposing modifications to the permit conditions presented in
Modules I through IV, as follows:
•
•
•
•

Module I, General Permit Conditions
Module II, General Facility Conditions
Module III, Container Storage
Module IV, Geologic Repository Disposal

These proposed modifications are in the form of proposed text changes to existing permit
conditions and the inclusion of new permit conditions to allow for the receipt, storage,
management, and disposal of RH TRU mixed waste.
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1

4

3.1. Proposed Text Changes to Module I

2

Module I

3

General Permit Conditions

I.A.

EFFECT OF PERMIT

14

The Secretary of the New Mexico Environment Department (Secretary) issues this
Permit to the United States Department of Energy (DOE), the owner and co-operator of
the Waste Isolation Pilot Plant (WIPP) (EPA I.D. Number NM4890139088), and
Westinghouse Washington TRU Solutions LLC, Management and Operating Contractor
(MOC), the co-operator of WIPP. This Permit authorizes DOE and MOC (the
Permittees) to manage, store, and dispose contact-handled (CH) and remote-handled
(RH) transuranic (TRU) mixed waste at WIPP, and establishes the general and specific
standards for these activities, pursuant to the New Mexico Hazardous Waste Act
(HWA), NMSA 1978, §§74-4-1 et. seq. (Repl. Pamp. 1993) and the New Mexico
Hazardous Waste Regulations, 20.4.1.100 NMAC et. seq.

15

I.D.3.a

16

19

“Remote-handled (RH) transuranic mixed waste” or “RH TRU mixed waste” means
transuranic mixed waste with a surface dose rate of 200 millirem per hour or greater
(Pub. L. 102-579 (LWA), as amended by the National Defense Authorization Act for
Fiscal Year 1997 Pub. L. 104-201).

20

I.D.7

21

NRC-certified shipping casks are those shipping containers that have received
approval/certification by the staff of the US Nuclear Regulatory Commission and may be
used to convey transuranic waste to the WIPP. These containers include, as of
September 2002, the TRUPACT-II, HalfPACT, RH-72B, and CNS10-160B shipping
casks.

5
6
7
8
9
10
11
12
13

17
18

22
23
24
25

Remote-Handled TRU Mixed Waste

NRC-Certified Shipping Casks
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1

3.2. Proposed Text Changes to Module II

2
3

Module II

4

General Facility Conditions

5
6

7
8
9
10
11
12
13

14

15
16

17

II.B.1. Off-site Wastes
The Permittees may receive off-site TRU mixed waste in compliance with the
requirements and conditions specified in this Permit. The Permittees may only
receive TRU mixed waste from those sites which comply with the applicable
requirements of the Waste Analysis Plan (WAP) specified in Permit Condition II.C.1
and Permit Attachments B and R, as required by 20.4.1.500 NMAC (incorporating 40
CFR 264.13(a)) and as verified through the Permittees' Audit and Surveillance
Program specified in Permit Condition II.C.2.
II.C.1. Waste Analysis Plan paragraph 2
The Permittees' WAP, as specified in Permit Attachments B and R, is approved
subject to the following conditions:
II.C.1.a.

Implementation of requirements - the Permittees shall require that
generator/storage sites implement applicable requirements of the WAP,
specified in Permit Attachments B and R, prior to the Permittees' receipt of TRU
mixed waste from a generator/storage site.

II.C.1.b.

Waste characterization sampling and analytical methods - the Permittees shall
require that generator/storage sites comply with the applicable method
requirements, quality control, equipment testing, inspection, maintenance, and
equipment calibration and frequency standards for the procedures specified in
Permit Attachment B1 (Waste Characterization Sampling Methods) and Permit
Attachment R. For all analytical methods for CH TRU mixed waste analysis not
otherwise specified in Permit Attachment B1, the Permittees shall require the
generator/storage sites to use "Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods", US EPA Publication SW-846. Updates to US EPA
Publication SW-846 shall be incorporated into this permit by reference. Sites
may use these new or revised methods once they have demonstrated that the
results from the new methods will be at least equivalent to the results from the
currently used methods.

II.C.1.c.

Statistical methods used in sampling and analysis - the Permittees shall require
that generator/storage sites use the methods for statistically selecting retrievably

18
19
20

21
22
23
24
25
26
27
28
29
30
31
32
33

34
35
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stored and newly-generated CH TRU mixed waste containers for visual
examination and volatile organic compounds (VOCs), semivolatile organic
compounds (SVOCs), and total metals analysis, establishing upper confidence
limits, and control charting for newly-generated CH TRU mixed waste stream
sampling specified in Permit Attachment B2 (Statistical Methods Used in
Sampling and Analysis).

1
2
3
4
5
6

7

II.C.1.d.

Quality assurance objectives - the Permittees shall require that all waste
characterization activities used by generator/storage sites comply with the
appropriate quality assurance objectives (QAOs) specified in Permit Attachment
B3 (Quality Assurance Objectives and Data Validation Techniques for Waste
Characterization Sampling and Analytical Methods) for CH TRU mixed waste
and QAOs specified in Permit Attachment R for RH TRU mixed waste. The
Permittees shall require generator/storage sites to review, validate, and verify all
analytical data; reconcile analytical results with data quality objectives (DQOs);
satisfy data reporting requirements; and identify, document, and report all
nonconformances and operational variances in compliance with Permit
Attachments B3 and R.

II.C.1.e.

Acceptable knowledge - the Permittees shall require generator/storage sites to
assemble acceptable knowledge documentation and confirm acceptable
knowledge determinations, and shall audit (as specified in Permit Condition
II.C.2) all aspects of the acceptable knowledge waste characterization process
as specified in Permit Attachments B4 and R (for CH and RH TRU Mixed Waste
Characterization Using Acceptable Knowledge, respectively).

II.C.1.f.

Quality assurance - the Permittees shall require each generator/storage site to
develop and implement a quality assurance project plan (QAPjP) which
demonstrates compliance with, and implementation of, applicable requirements
of the WAP, Permit Attachments B and R, as specified in Permit Attachment B5
(Quality Assurance Project Plan Requirements).

II.C.2.a.

Requirement to audit - the Permittees shall demonstrate to the Secretary that the
generator/storage sites have implemented and comply with applicable
requirements of the WAP by conducting an audit of the CH TRU mixed waste
generator/storage sites as specified in Permit Attachment B, Section B-4b(1)(iii),
and Permit Attachment B6 (Waste Isolation Pilot Plant Permittees' Audit and
Surveillance Program) and the RH TRU mixed waste generator/storage sites as
specified in Permit Attachment R, Appendix R3 (Permittees’ Audit and
Surveillance Program for RH TRU Mixed Waste), and as required by 20.4.1.500
NMAC (incorporating 40 CFR §264.13).

8
9
10
11
12
13
14
15
16
17

18
19
20
21
22
23

24
25
26
27
28

29
30
31
32
33
34
35
36
37
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6

Final audit report - the Permittees shall provide the Secretary a final audit report
for CH TRU mixed waste generator/storage sites as specified in Permit
Attachment B6 and for RH TRU mixed waste generator/storage sites as
specified in Permit Attachment R. The final audit report shall include all
information specified in Permit Attachment B6, Section B6-4 or Permit
Attachment R, Appendix R3, and:

7

i.

1

II.C.2.c.

2
3
4
5

8
9

ii. All documentation necessary for the Secretary to determine if the corrective
action was resolved.

10
11

12

II.C.3.h.

Remote-handled transuranic waste - remote-handled (RH) TRU mixed waste
(waste with a surface dose rate of 200 millirem per hour or greater) is not
acceptable at WIPP.

II.C.3.i.

Headspace gas sampling and analysis - any CH TRU mixed waste container that
does not have VOC concentration values reported for the headspace is not
acceptable at WIPP.

II.C.3.j.

Radiographic/visual examination - any CH TRU mixed waste container which has
not undergone either radiographic or visual examination is not acceptable at
WIPP.

13
14

15
16
17

18
19
20

21

22
23
24
25

A detailed description of all corrective actions and the resolution of any
corrective action applicable to WAP requirements, including re-audits if
required;

II.E.3. Inspection Frequency
The Permittees shall inspect monitoring equipment, safety and emergency equipment,
security devices, and operating and structural equipment at the frequency specified in
Tables D-1, D-1a and D-2 of Permit Attachment D, and as required by 20.4.1.500
NMAC (incorporating 40 CFR §264.15(b)).
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1

3.3. Proposed Text Changes to Module III

2

Module III

3

Container Storage

4

III.A.

5

11

This Module authorizes the storage and management of contact-handled (CH)
transuranic (TRU) mixed waste containers in the Waste Handling Building Container
Storage Unit (WHB Unit) and TRU mixed waste shipping casks in the Parking Area
Container Storage Units (Parking Area Unit). These container storage units are
described below. Specific facility and process information for the storage and
management of CH TRU mixed waste in these Container Storage Units is incorporated
in Permit Attachment M1 (Container Storage).

12

III.A.1. Waste Handling Building Container Storage Unit

13

The Waste Handling Building Container Storage Unit (WHB Unit) is located in the
Waste Handling Building (WHB) at the WIPP facility. The WHB comprises a total
enclosed area of approximately 84,000 ft2 (7,804 m2 ). The WHB Unit shall comprise a
surface area of no more than 33,175 ft2 (3,082 m2 ) within the WHB CH Bay, and 21,318
ft2 (1,981 m2 ) within the RH Complex for a total area of 54,493 ft2 (5,063 m2 ). The WHB
Unit is as depicted in Permit Attachment M1, Figures M1-1 and M1-2. The RH Complex
includes the RH Bay, Cask Unloading Room, Hot Cell, Transfer Cell, and Facility Cask
Loading Room and is described in Permit Addendum M1.

6
7
8
9
10

14
15
16
17
18
19
20

21
22
23
24
25
26

DESIGNATED CONTAINER STORAGE UNITS

III.A.1.b.Storage locations and quantities - the Permittees may store TRU mixed waste
containers in four (4) locations in the WHB Unit, as specified in Table III.A.1 below and
depicted in Permit Attachment M1, Figures M1-7 and Figures M1-17 a, b, and c. The
Permittees may store quantities of TRU mixed waste containers in these locations not to
exceed the maximum permitted WHB Unit capacity of 3,262.96 ft3 (92.42 m3 ) or the
individual area, bay, cell, or room maximum capacities specified in Table III.A.1 below.

Page 3-6

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU Mixed Waste
May 5, 2003

Table III.A.1 - WHB Unit
Area
Maximum Capacity

1
2

Description

3

TRUDOCK Storage
Area
NE Storage Area

4,734 ft2
(440 m2 )
2,924 ft2
(272 m2 )
292.5 ft2
(27.2 m2 )
48 ft2
(4.46 m2 )
12,552 ft2
(1166 m2 )

530.4 ft3
(15 m3 )
1856 ft3
(52.6 m3 )
265 ft3
(7.5 m3 )
66.3 ft3
(1.88 m3 )
146.93 ft3
(4.16 m3 )

12

Cask Unloading
Room

382 ft2
(36 m2 )

73.45 ft3
(2.08 m3 )

13

Hot Cell

1,841 ft2
(171 m2 )

262.02ft3
(7.42 m3 )

14

Transfer Cell

1,003 ft2
(93 m2 )

31.43 ft3
(0.89 m3 )

15
16

Facility Cask
Loading Room

1,625 ft2
(151 m2 )

31.43 ft3
(0.89 m3 )

17

Total

--

27183262.96 ft3
(7792.42 m3 )

4
5

6
7
8
9
10

11

18

19

SE (Shielded)
Storage Area
Derived Waste
Storage Area
RH Bay

*

Container
Equivalent
Contents of 4
TRUPACT-IIs
7 loaded facility
pallets
1 loaded facility pallet
1 Standard Waste
Box
2 loaded NRCcertified shipping
casks*
1 loaded NRCcertified shipping
cask*
6 loaded RH TRU
Mixed Waste
canisters and ten 55gallon drums
1 loaded RH TRU
Mixed Waste
canister
1 loaded RH TRU
Mixed Waste
canister
–

Assumed to be a CNS10-160B shipping cask
III.A.1.c.

Storage on facility pallets - the Permittees shall store CH TRU mixed waste
containers unloaded from the Transuranic Package Transporter, Design II
(TRUPACT-II) shipipng casks on facility pallets in the WHB Unit, as
described in Permit Attachment M1, Section M1-1c(1). Storage of RH TRU
mixed waste is described in Permit Condition III.A.1.g.

III.A.1.f.

Minimum aisle space - the Permittees shall maintain a minimum aisle space
of 44 inches (1.1 m) between facility pallets holding CH TRU mixed waste in
the WHB Unit.

20
21
22
23
24
25
26
27
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1

III.A.1.g.

Storage of RH TRU mixed waste containers -the Permittees shall store RH
TRU mixed waste in shipping casks, canisters, or drums in the RH Complex
as described in Permit Attachment M1, Section M1-1c(1).

III.A.1.h.

Storage time limit - the Permittees shall not store a RH TRU mixed waste
container in the RH Complex for more than sixty (60) calendar days.

III.A.1.i.

Minimum aisle space - RH TRU Mixed Waste - the Permittees shall maintain
adequate aisle space of 44 inches (1.1 m) between loaded shipping casks in
the RH Bay. Aisle space shall not apply to other locations within the RH
Complex because waste containers are not stored in multiple rows.

III.A.2.a.

Storage containers - the Permittees shall store TRU mixed waste in
containers specified in Permit Condition III.C.1. These TRU mixed waste
containers shall be stored within sealed TRUPACT-II shipping containers
NRC-certified shipping casks.

III.A.2.b.

Storage locations and quantities - the Permittees shall store TRU mixed
waste containers in any location within the Parking Area Unit, as specified in
Table III.A.2 below. The Permittees may store quantities of TRU mixed waste
containers within sealed TRUPACT-II shipping containers NRC-certified
shipping casks in these locations, not to exceed the maximum capacitiesy
specified in Table III.A.2 below.

2
3

4
5

6
7
8
9

10
11
12
13

14
15
16
17
18
19

20

Table III.A.2 - Parking Area Unit
Table III.A.2 - Parking Area Unit

21
22

Description

23

Parking Area Unit

24

Total

25

Container Equivalent

115,000 ft2
(10,700 m2 )

15912,121 ft3
(4559.8 m3 )

12 TRUPACT-IIs
containing waste12
TRUPACT II, 12 RH72B and 2 CNS10160B shipping casks.

--

15912,121 ft3
(4559.8 m3 )

–

Prohibition on opening shippng casks - the Permittees shall keep the
TRUPACT-II shipping containers NRC-certified shipping casks sealed at all
times while in the Parking Area Unit.

III.A.2.d.

Storage time limit - the Permittees shall not store sealed TRUPACT-II
shipping containers in the Parking Area Unit for more than fifty-nine (59)

27

29

Maximum Capacity

III.A.2.c.

26

28

Area
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days after the date the Inner Containment Vessel (ICV) of the TRUPACT-II
shipping container was sealed at the generator site. Prior to storing a sealed
TRUPACT-II shipping container, the Permittees shall verify that the ICV
Closure Date for each TRUPACT-II shipping container is recorded in the
WIPP Waste Information System (WWIS) database described in Permit
Attachment B.Prior to storing each sealed shippng cask, the Permittees shall
verify that the closure date is recorded in the WIPP Waste Information
System (WWIS) database. The Permittees shall not store NRC-certified
shipping casks in the Parking Area Unit longer than the sealing time specified
by the NRC in the Certificate of Compliance for each shippng cask.

1
2
3
4
5
6
7
8
9
10

III.A.2.e.

11
12
13

14

15
16
17
18
19
20

21
22
23
24

Minimum aisle space - the Permittees shall maintain a minimum spacing
of 4 ft (1.2 m) between TRUPACT-II shipping containers NRC-certified
shipping casks in the Parking Area Unit.

III.C.1. Acceptable Storage Containers
The Permittees shall use containers that comply with the requirements for U.S.
Department of Transportation shipping container regulations (49 CFR §173 - Shippers General Requirements for Shipment and Packaging, and 49 CFR §178 - Specifications
for Packaging) for storage of TRU mixed waste at WIPP. The Permittees are prohibited
from storing CH and RH TRU mixed waste in any container not specified in Permit
Attachment M1, Section M1-1b, as set forth below:
III.C.1.f. RH Canister - with a nominal internal volume of 31.43 ft3 (0.89 m3 ) that shall
contain waste packaged in small containers (e.g., 55-gallon drums) or waste loaded
directly into the canister. Larger canisters may be used to overpack other containers in
the unlikely event that surface contamination is discovered.

25
26
27
28
29
30
31
32

33

34
35
36
37

III.C.1.g. Facility Canister - a steel container used to canisterize up to three 55-gallon
drums of RH TRU mixed waste weighing approximately 1000 pounds each. It consists of
a cylindrical body with flat top and bottom end profiles and a tab lock lid. The facility
canister is approximately 120 inches long, and has an outside diameter of 27.5 inches.
The facility canister does not meet the requirements for U.S. Department of
Transportation shipping container regulations, however, it is never used or transported
outside of the WHB Unit or HWDUs.
III.G.

INSPECTION SCHEDULES AND PROCEDURES

The Permittees shall inspect the WHB Unit and Parking Area Unit TRU mixed waste
container storage and management areas at least weekly when waste is present, in
accordance with the Inspection Schedule (Permit Attachment D, Tables D-1 and D-1a),
Inspection Sheets (Permit Attachment D1), and Permit Attachment M1, Section M1-1e,
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1
2
3

4

5
6
7
8
9
10

to detect leaking containers and deterioration of containers and the containment system
caused by corrosion and other factors, as required by 20.4.1.500 NMAC (incorporating
40 CFR §264.174).
III.G.2.

Inspection of Sealed TRUPACT-II NRC-Certified Shipping Casks

The Permittees shall not be required to inspect the contents of sealed TRUPACT-II
NRC-certified shipping casks shipping containers stored in compliance with Permit
Condition III.A.2. and Permit Attachment M1, Section M1-1e(2). The Permittees shall
attach a clearly legible sign to each NRC-certified shipping cask TRUPACT-II shipping
container indicating whether the shipping cask TRUPACT-II shipping container contains
TRU mixed waste.

11
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1

3.4. Proposed Text Changes to Module IV

Module IV
Geologic Repository Disposal

2
3

4

5
6
7
8
9

10

IV.A.

DESIGNATED DISPOSAL UNITS

This Module authorizes the management and disposal of contact-handled (CH) transuranic
(TRU) mixed waste containers in the Underground Hazardous Waste Disposal Units
(Underground HWDUs) identified herein. Specific facility and process information for the
management and disposal of CH TRU mixed waste in the Underground HWDUs is
incorporated in Permit Attachment M2 (Geologic Repository Disposal)
IV.A.1.b
A.

11
12
13
14
15
16
17
18
19
20
21

22

Table IV.A.1 - Underground HWDUs
Table IV.A.1 - Underground HWDUs

23
24

Disposal locations and quantities - the Permittees shall dispose CH TRU
mixed waste containers in three (3) Underground HWDUs (Panels 1, 2 and
3), as specified in Table IV.A.1 below and depicted in Permit Attachment M2,
Figure M2-1. The Permittees shall dispose RH TRU mixed waste containers
in two (2) Underground HWDUs (Panels 2 and 3), as specified in Table
IV.A.1 below and depicted in Permit Attachment M2, Figure M2-1. Any
combination of example container equivalents (drums and canisters) for RH
and CH TRU mixed waste in Panels 2 and 3 shall not exceed maximum
panel capacity volumes. The Permittees may dispose quantities of TRU
mixed waste containers in these locations not to exceed the maximum
capacities specified in Table IV.A.1 below.

Description

Area

Maximum
Capacity

Container Equivalent

636,000 ft3
(18,000 m3 )

86,500 55-Gallon Drums
of CH TRU mixed waste

25

Panel 1a

124,150 ft2
(11,533 m2 )

26

Panel 2b

124,150 ft2
(11,533 m2 )

3

636,000 ft
(18,000 m3 )
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1

2

Panel 3b

124,150 ft2
(11,533 m2 )

3

636,000 ft
(18,000 m3 )

--

Total

1,908,000 ft³
54,000 m³
3
4

5

6
7
8
9
10
11

a
b

86,500 55-Gallon Drums
of CH TRU mixed waste
730 Canisters of RH TR
mixed waste
259,500 55-Gallon
Drums
1,460 Canisters

Authorized for CH TRU mixed waste disposal only
Authorized for CH and RH TRU mixed waste disposal
IV.C.1.

Acceptable Disposal Containers

The Permittees shall use containers that comply with the requirements for U.S.
Department of Transportation shipping container regulations (49 CFR §173 - Shippers General Requirements for Shipment and Packaging, and 49 CFR §178 - Specifications
for Packaging) for disposal of TRU mixed waste at WIPP. The Permittees are prohibited
from disposing TRU mixed waste in any container not specified in Permit Attachment
M1, Section M1-1b, as set forth below:
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1

2

IV.C.1.e. RH and Facility Canisters - each canister as an individual unit.
Table IV.D.1 - VOC Room-Based Limits
Table IV.D.1 - VOC Room-Based Limits

3

Compound

4

VOC Room-Based
Concentration Limit
(PPMV)

VOC Room-Based
Emission Rate Limit
From CH TRU Mixed
Waste
(mole/room/year)

5

Carbon Tetrachloride

9625

42504204

6

Chlorobenzene

13000

55005494

7

Chloroform

9930

48604782

8

1,1-Dichloroethene

5490

28002569

9

1,2-Dichloroethane

2400

11601127

10

Methylene Chloride

100000

5365053482

11

1,1,2,2-Tetrachloroethane

2960

13001297

12

Toluene

11000

47804768

13

1,1,1-Trichloroethane

33700

1488014830

14

15
16
17
18
19
20
21
22

23

24
25
26
27
28

IV.G. INSPECTION SCHEDULES AND PROCEDURES
The Permittees shall inspect the Underground HWDUs at least weekly, as specified in
Permit Attachment D (Inspection Schedule/Procedures,Tables D-1 and D-1a ), and as
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.15). The Permittees shall
perform these inspections to detect malfunctions, signs of deterioration, operator errors,
discharges, or any other factors which have caused or may cause a release of
hazardous wastes or hazardous waste constituents to the environment or which may
compromise the ability of any Underground HWDU to comply with the environmental
performance standards in 20.4.1.500 NMAC (incorporating 40 CFR §264.601).
IV.H.2.

Disposal Waste Type and Location
The Permittees shall maintain, in the operating record, a record identifying the types
and quantities of TRU mixed waste in each Underground HWDU and the disposal
location of each container or container assembly (e.g., a 7-pack of standard 55gallons drums, RH canisters) within each Underground HWDU, using the following
fields (as applicable) from the WWIS data dictionary:
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1
2
3
4
5
6
7
8
9

1.
2.
3.
4.
5.
6.
7.
8.
9.

Panel Number
Room Number or Drift Number
Row Number (for CH TRU mixed) or Borehole Number (for RH TRU mixed)
Column Number (for CH TRU mixed)
Column Height (for CH TRU mixed)
Container Type Code
Container Identification Number
Manifest Document Number
Disposal Date
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1

4.0

2

5

Attachment A of the HWFP describes the facility, provides a waste description, and discusses
activities at WIPP as required at 40 CFR §270.14(b)(i). Structures at WIPP include surface
structures, shafts, and underground structures. The attachment outlines the general purpose of
each structure and describes the waste management activities associated with each area.

6

4.1. Proposed Text Changes to Attachment A

3
4

ATTACHMENT A
GENERAL FACILITY DESCRIPTION AND PROCESS INFORMATION

7
8

9

Attachment A - General Facility Description

A-2

Description of Activities

14

The Waste Isolation Pilot Plant (WIPP) is a facility for the management, storage and disposal of
transuranic (TRU) mixed waste. Both contact-handled (CH) and remote-handled (RH) TRU
mixed waste are permitted for management, storage, and disposal at the WIPP facility. Only
contact-handled (CH) TRU mixed waste is permitted for storage or disposal at the WIPP facility.
No remote-handled (RH) TRU mixed waste will be accepted at the facility under this permit.

15

A-4

16

There are three basic groups of structures associated with the WIPP facility: surface structures,
shafts and underground structures. The surface structures accommodate the personnel,
equipment, and support services required for the receipt, preparation, and transfer of TRU
mixed waste from the surface to the underground. There are two surface locations where TRU
mixed waste will be managed. The first includes a portion of the Waste Handling Building
(WHB), of which 54,49333,175 square feet (5,063 square meters) isare designated as the
WHB Container Storage Unit (WHB Unit) for TRU mixed waste management. The CH Bay of
the WHB Unit occupies 33,175 square feet (3,082 square meters) and the RH Complex of the
WHB Unit occupies 21,318 square feet (1,981 square meters). The second area designated for
managing TRU mixed waste is the Parking Area Container Storage Unit (Parking Area Unit), an
outside container storage area which extends south from the WHB to the rail siding and east
from the WHB to the chain link fence encompassing the north and east sides of the parking
surface. The Parking Area Unit provides storage space for up to 2,121 ft3 (60 m3 ) of TRU mixed
waste with a resultant container equivalent of up to 12 26 loaded TRUPACT-II NRC-certified
shipping casks containers on an asphalt and concrete surface encompassing approximately
115,000 square feet.
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A-4

2

The WIPP underground area is designated as Panels1 through 10, although only Panels 1
through 3 (Panels 1, 2 and 3 for CH TRU waste; Panels 2 and 3 for RH TRU Mixed Waste) will
be used under the terms of this permit for disposal of TRU mixed waste.

3
4

Facility Type
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5.0 Waste Analysis

2

Attachment B of the HWFP is the WIPP WAP for CH TRU mixed waste, hereinafter referred to
as the CH WAP. The CH WAP outlines the procedures specified by NMED to ensure proper
chemical and physical analysis of CH TRU mixed waste, off-site waste analysis requirements,
and the development and implementation of the CH WAP.

3
4
5
6

5.1. Proposed Text Changes to Attachment B
Attachment B
Waste Analysis Plan

7
8
9
10
11
12
13
14
15
16
17
18
19
20

Introduction and Attachment Highlights
This waste analysis plan (WAP) for contact-handled (CH) transuranic (TRU) mixed waste has
been prepared at the Waste Isolation Pilot Plant (WIPP) facility to meet requirements set forth in
20.4.1.500 NMAC (incorporating 40 CFR §264.13). Guidance in the most recent U.S.
Environmental Protection Agency (EPA) manual on waste analysis has been incorporated into
the preparation of this WAP (EPA, 1994). This WAP includes test methods, details of planned
waste sampling and analysis, a description of the waste shipment screening and verification
process, and a description of the quality assurance (QA)/quality control (QC) program. Before
the Permittees manage, store, or dispose of CH TRU transuranic (TRU) mixed waste from a
generator/storage site (site), the Permittees shall require that site to implement the applicable
requirements of this WAP. Attachment R contains the WAP for remote-handled (RH) TRU mixed
waste.

26

TRU mixed waste contains both TRU mixed waste radioactive and hazardous components, as
defined in 20.4.1.800 NMAC (incorporating 40 CFR, §268.35(d)), and in the Federal Facility
Compliance Act, Public Law 102- 386, Title 1, §3021(d). It is designated and separately
packaged as either contact-handled (CH) or remote-handled (RH), based on the radiological
dose rate at the surface of the waste container. RH TRU mixed wastes will not be received and
disposed at the WIPP facility.

27

B-1c Waste Prohibited at the WIPP Facility

28

The following TRU mixed waste are prohibited at the WIPP facility:

29

•

liquid waste (waste shall contain as little residual liquid as is reasonably achievable by
pouring, pumping and/or aspirating, and internal containers shall contain less than 1 inch
or 2.5 centimeters of liquid in the bottom of the container. Total residual liquid in any
payload container (e.g., 55 gallon drum or standard waste box) may not exceed 1
percent volume of that container)

34

•

non-radionuclide pyrophoric materials, such as elemental potassium

35

•

hazardous wastes not occurring as co-contaminants with TRU mixed wastes (non-mixed
hazardous wastes)

•

wastes incompatible with backfill, seal and panel closures materials, container and
packaging materials, shipping container materials, or other wastes

21
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37
38
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•

wastes containing explosives or compressed gases

2

•

wastes with polychlorinated biphenyl (PCB) concentrations equal to or greater than 50
parts per million

•

wastes exhibiting the characteristics of ignitability, corrosivity, or reactivity (EPA
Hazardous Waste Numbers of D001, D002, or D003)

6

•

RH TRU mixed waste (waste with a surface dose rate of 200 millirem per hour or greater)

7

•

any CH TRU mixed waste container that does not have VOC concentration values
reported for the headspace

•

any CH TRU mixed waste container which has not undergone either radiographic or
visual examination

•

any waste container from a waste stream which has not been preceded by an
appropriate, certified WSPF (see Section B-1d)
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8
9
10
11
12
13

5.2 Proposed Text Changes to Attachment B6
Attachment B6
Waste Isolation Pilot Plant Permittees’ Audit and Surveillance Program

14
15
16

Table B6-1, Unacceptable Wastes

17
19

Are procedures in place to ensure that the generator/storage site ensures, through
administrative and operational procedures and characterization techniques, that waste
containers do not include the following unacceptable waste:

20

•

liquid waste (waste shall contain as little residual liquid as is reasonably achievable by
pouring, pumping and/or aspirating, and internal containers shall contain less than 1 inch
or 2.5 centimeters of liquid in the bottom of the container. Total residual liquid in any
payload container may not exceed 1 percent volume of that container)

24

•

non-radionuclide pyrophoric materials

25

•

hazardous wastes not occurring as co-contaminants with TRU mixed wastes (non-mixed
hazardous wastes)

•

wastes incompatible with backfill, seal and panel closures materials, container and
packaging materials, shipping container materials, or other wastes

29

•

wastes containing explosives or compressed gases

30

•

wastes with polychlorinated biphenyl (PCB) concentrations equal to or greater than 50
parts per million

•

wastes exhibiting the characteristic of ignitability, corrosivity, or reactivity (EPA
Hazardous Waste Numbers of D001, D002, or D003)

18
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•

RH TRU mixed waste (waste with a surface dose rate of 200 millirem per hour or greater)

2

•

any CH TRU mixed waste container that does not have VOC concentration values
reported for the headspace

•

any CH TRU mixed waste container which has not undergone either radiographic or
visual examination

•

any waste container from a waste stream which has not been preceded by an
appropriate, certified Waste Stream Profile Form (see section B-1d)
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7
8

5.3 Requested Addition of Attachment R

9

12

The proposed RH TRU mixed waste characterization program (RH WAP) differs from that used
for CH TRU mixed waste. The new text, which describes the requirements for characterizing RH
TRU mixed waste, is proposed as Attachment R, which meets the requirements of 20.4.1.500
NMAC (incorporating 40 CFR §264.13(a)).

13

5.3.1 Justification

14

The legal standards for the current HWFP are the applicable laws and regulations,
specifically the Hazardous Waste Act, NMSA §§74-4-1 et seq. and the New Mexico
Hazardous Waste Management regulations, NMCA §§20.4.1.1 et seq. (incorporating
409 CFR Parts 260-265, 268, 270 and 273 by reference). The permit draws its authority
from these legal bases. There are often a number of ways to meet a legal standard.
Although the regulatory requirements for CH and RH TRU mixed waste characterization
are the same, the way in which the requirements are met can be different. The CH
WAP is one mechanism to meet the applicable legal standards, but is not the only way
to meet those standards. The proposed RH TRU WAP was drafted to satisfy the
statutory and regulatory requirements.
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In the proposed RH TRU WAP, the Permittees have demonstrated how applicable
requirements will be satisfied. The Permittees have described in detail that RH TRU
Mixed Waste will be characterized on a waste stream basis. The RH TRU WAP uses
AK as the central element of the waste characterization program. Visual examination
(VE) will be the primary method for confirmation of characterization information for newly
packaged and repackaged waste. Radiography will be an alternate method for AK
confirmation for already packaged waste. Further, VE and radiography will be used to
confirm the absence of prohibited items, consistent with the current WIPP HWFP,
including the absence of liquids in excess of one percent by volume, and the absence of
compressed gasses. Also, consistent with the existing conditions of the WIPP HWFP,
Radiography and VE will be used to identify indicators of prohibited items such as
explosives, PCBs greater than 50ppm and others.
All RH TRU mixed waste will undergo extensive analysis, through the AK process, to
ensure that the detailed chemical and physical properties of the waste are known such
that the parameters (DQO’s) required for safe and compliant management, storage and
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disposal will be obtained. The parameters (DQO’s) are the same for RH waste as CH
waste and include:
• Physical (including waste material parameters) and chemical properties and
constituents necessary to conservatively apply EPA hazardous waste numbers.
• Prohibited Items to specifically resolve/satisfy the revised WIPP WAC and answer
the following;
• Are there incompatible waste concerns?
• Are there concerns relative to ignitable, corrosive or reactive wastes?
• Are there concerns relative to other prohibited items, i.e., liquids in excess
of 1%, pyrophoric materials, non-mixed hazardous wastes, explosives and
compressed gases, and PCBs above 50 ppm?
The Permittees contend this satisfies the regulatory requirement related to,
waste being characterized to demonstrate that adequate information is known to
manage and dispose of the waste properly at the WIPP facility.
Waste characterization is also performed to assess whether waste characterization
information obtained from the generator is sufficient and accurate. The Permittees
propose visual examination (VE) as the primary method for confirmation of generator
characterization information for newly generated, including newly packaged and
repackaged waste. Radiography will be an alternative method for AK confirmation for
already packaged waste. Exactly as is done in the CH Program, VE and radiography
directly confirm the physical form, waste material parameters and the absence of liquids
in excess of 1%. Also, exactly as is done in the CH Program, it is through the process of
confirming the physical/visible attributes of the waste that the chemical properties and
constituent information obtained through AK are indirectly confirmed at a level the
Permittees contend is appropriate to ensure safe and compliant management, storage
and disposal of the waste. Thus satisfying the intent and regulations associated with the
HWA and RCRA. Be sure, it is the Permittees position that WIPP’s Operating Record
including the WWIS demonstrate that head-space gas, solid sampling and any other
intrusive chemical analysis are redundant and unnecessary if the process described
above and proposed in Attachment R are completed to produce a defensible record
subject to inspection by NMED.
If however the AK record can not satisfy the DQOs, additional information including that
which could be obtained through intrusive sampling and analysis, must be obtained, or
the waste is not eligible for shipment to WIPP for disposal.
Details of the AK process are described in Section R-4.2.1. RH TRU mixed waste generator
sites shall use the AK process to collect information to meet each of the DQOs. The AK
process, in conjunction with confirmation by VE or radiography, allows the Permittees to comply
with the requirements of the 20.4.1.500 NMAC (incorporating 40 CFR §264.13. For the 5
percent of the RH TRU mixed waste inventory that is already suitably packaged, the Permittees
are proposing a 10%-10%-All sampling plan to confirm AK, which would include the use of VE or
RTR.

Page 5-4

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU Mixed Waste
May 5, 2003
1

5.3.1.1 Identifying Necessary Waste Characterization Information

2

10

The HWFP establishes the characterization requirements for CH TRU mixed waste parameters
that are relevant to protecting human health and the environment. RH TRU mixed waste will be
disposed of in the same HWDUs as CH TRU mixed waste; however, the process for moving the
RH TRU mixed waste to and emplacing it in the HWDUs will be different than the process used
for CH TRU mixed waste. In addition, the volume of RH TRU mixed waste that may be disposed
of is much smaller than the volume of CH TRU mixed waste (i.e., RH TRU mixed waste has a
maximum design basis volume of 5% of the total volume of waste disposed of at the WIPP). The
different operations and the smaller volume provide the Permittees with an opportunity to
develop specific characterization requirements for RH TRU mixed waste.

11

5.3.1.1.1 RH TRU Mixed Waste Operations

12

23

The RH TRU mixed waste will be stored in heavily shielded casks or in the RH Complex and will
be managed by mechanical handling of the waste containers. The waste will be inspected using
remote cameras and specially designed equipment, and the waste will be moved in shielded
containers to the underground HWDUs. The RH TRU mixed waste will then be disposed of by
placing canisters into predrilled holes in the ribs (i.e., room walls) and placing a shield plug in
each of the holes. In contrast, CH TRU mixed waste at the WIPP is stored in unshielded storage
areas and managed by direct contact with unshielded waste containers. CH TRU mixed waste
containers are inspected by physically observing their condition and moved using operators,
forklifts, and other direct methods. Rather than being placed into predrilled holes into the room
walls, CH TRU mixed waste is disposed of by stacking it on the floor of the underground
disposal rooms. The 1% residual liquid prohibition applies to both CH and RH waste and has
therefore been retained in the RH WAP.

24

5.3.1.1.2 RH TRU Mixed Waste and Repository Integrity

25

The waste parameters evaluated by the Permittees in the permit application included RH TRU
mixed waste. This evaluation was the basis for identifying the parameters of interest in the
HWFP. CH TRU mixed waste characterization centers around these parameters. Because the
original evaluation included the RH TRU mixed waste, the parameters of interest in the CH WAP
are the same for RH TRU mixed waste. However, the Permittees evaluated alternative methods
for obtaining this information in the RH WAP, including the use of bounding analyses. The
evaluation considered the small volume (relative to CH TRU mixed waste) of the RH TRU mixed
waste that will be disposed of at the WIPP. Consistent with the original permit application, the
evaluation was based on the results of repository modeling and VOC emissions modeling.

3
4
5
6
7
8
9

13
14
15
16
17
18
19
20
21
22

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

The repository and VOC emissions modeling processes are based on the 20.4.1.500 NMAC
(incorporating 40 CFR §264.601) requirement that the miscellaneous unit be "located, designed,
constructed, operated, maintained, and closed in a manner that will ensure protection of human
health and the environment." The Environmental Performance Standards further require that the
groundwater/subsurface environment, surface water/wetlands/soil surface, and air pathways be
evaluated to ensure that no adverse effects on human health and the environment would be
caused by a release of hazardous constituents.

Page 5-5

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU Mixed Waste
May 5, 2003
1

5.3.1.1.2.1 VOC Emissions Modeling

2

The permit application established that the air pathway is the only viable pathway for release of
hazardous constituents during the operation and closure of the WIPP. Because of this, the
NMED established an environmental performance standard for VOC emissions in the HWFP.
Compliance with the VOC performance standard is ensured by active VOC monitoring in the
facility. The HWFP requires that the CH TRU mixed waste characterization program determine
the headspace gas concentration for each of 28 VOCs on the target analyte list, including nine
VOCs that constitute the environmental performance standard for VOC emissions.
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23

The potential contribution of VOC emissions from RH TRU mixed waste relative to the total VOC
emissions from the repository was evaluated and the results are presented in the Maximum
VOC Emission Rates From RH Canisters Report (Supplement 3). The results of this evaluation
demonstrate that, even using maximum possible concentrations, the potential contribution to
VOC emissions from the RH TRU mixed waste is small (maximum of 8.23% of the allowable
emissions). Rather than measuring VOCs in RH TRU mixed waste, the Permittees propose to
address the potential VOC contribution from RH TRU mixed waste by reducing the CH TRU
mixed waste VOC room limits. This reduction is based on the bounding assumption that each
RH TRU mixed waste canister contains each of the VOCs in the container headspace gas at its
vapor pressure concentrations (i.e., maximum possible concentration). Reducing the
Permit-specified limits in CH TRU mixed waste to account for the maximum amount of VOCs
that could be in the headspace gas of RH TRU mixed waste containers eliminates the need to
determine, by measurement, the type and concentration of VOCs in the headspace of RH TRU
mixed containers. This reduction in the Permit-specified limits is implemented as a proposed
change to Module IV, Table IV.D.1 - VOC Room-Based Limits.

24

5.3.1.1.2.2 Repository Modeling

25

The repository modeling process from Chapter D of the RCRA Part B Permit application was
used to identify the information that must be known to manage, store, and dispose of the RH
TRU mixed waste in a manner that protects human health and the environment. The repository
modeling process used data based on the geology of the repository and the known
characteristics of the RH TRU mixed waste inventory to determine what, if any, risks to human
health and the environment exist during the operations, closure, and post-closure periods.
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Assurance of safe isolation of the hazardous constituents in RH TRU mixed waste after closure
requires demonstrating that, during the regulated time frame, any hazardous constituents that
migrate away from the repository along any pathway would comply with environmental
performance standards.
It is well documented by both the WIPP Project (Helton, et al.,1998) and the 1997 EPA
Performance Assessment Verification Test (PAVT) that there are three nonradioactive waste
parameters that could potentially impact the performance of the repository. The impact of a
waste parameter is based on the effect that parameter has on gas generation and repository
pressurization that could cause migration of gas and brine away from the facility. These waste
parameters are 1) the amount of free liquid, 2) the amount of biodegradables (i.e., cellulosics,
plastics, and rubbers), and 3) the amount of corrodible metals. Each of these waste parameters
were evaluated in Section D-9 of the RCRA Part B Permit application in order to assess the
combined effects of the proposed CH and RH inventory.
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The modeling results in Section D-9 of the application indicate that after the repository is sealed,
there is no viable flow path for contaminated brine during the undisturbed 300-year time frame
from the repository to the accessible environment through the Salado Formation. This is
because there is insufficient gas generation and repository pressurization to create a positive
pressure gradient (the driving force for flow) directed away from the repository during the postclosure period.

19

In order to address the importance of potentially significant components of RH TRU mixed
waste, Sandia National Laboratories (SNL) performed additional simulations using the
mathematical models and input parameters used in the original repository modeling. These
simulations evaluated the CH TRU mixed waste and RH TRU mixed waste inventories
separately to assess the effects of RH TRU mixed waste in several scenarios. In these
scenarios, SNL assumed maximum (but reasonable) loading densities of biodegradable
materials, water, and corrodible metals. The results indicate that repository integrity will be
maintained even under bounding assumptions for all parameters. This demonstrates that the
waste material parameter weights (e.g., ferrous metals, cellulosics, plastic, and rubber) and
amount of free liquid do not need to be known to ensure the integrity of the repository; that is,
they can be assumed to be the bounding values. Therefore, waste characterization activities to
quantify these parameters are unnecessary. Additional details, including specific modeling
results for the analyses performed, are included in Supplement 2.

20

5.3.1.1.3 Waste Parameter Data

21

28

Based on the results of the repository performance modeling and the VOC emissions modeling,
conservative bounding values (rather than measured values) for the RH TRU mixed waste
parameters suffice in order to ensure repository integrity is maintained and protection of human
health and the environment. However, to meet the requirements of the facility design,
operations, and waste acceptance criteria, a detailed description of the waste stream, to include
the physical form and the waste material parameters present, the absence of prohibited items,
and applicable EPA hazardous waste numbers, must be determined for each RH TRU mixed
waste stream in accordance with the RH WAP (Attachment R).

29

5.3.1.2 Establishing Data Quality Objectives

30

The EPA’s Guidance for the Data Quality Objectives Process (EPA 2000) provides information
on how to develop DQOs. This document describes DQOs as qualitative and quantitative
statements that clarify program technical and quality objectives, identify the appropriate type of
data to collect, and specify tolerable levels of potential decision errors that will be used to
establish the quality and quantity of data needed to make decisions. The DQO approach for the
RH TRU mixed waste program identifies the information necessary to manage RH TRU mixed
waste in compliance with regulatory requirements.
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The HWFP prohibits certain types of waste from management, storage, and disposal at WIPP.
This waste is referred to as “Waste Prohibited at the WIPP Facility” in Permit Attachment B,
Section B-1c. Table 5-1 contains the prohibited waste description from Permit Attachment B,
Section B-1c and an explanation of how the prohibited waste is addressed by the proposed
DQOs and the RH WAP. In addition, Attachment R, Section R-2.3 of the proposed RH WAP
includes the list of prohibited waste based on the proposed RH TRU mixed waste
characterization program.
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5

DQOs have been established for RH TRU mixed waste characterization. Specific methods are
used to meet these DQOs. Each method provides specific requirements on how it is to be
applied to meet the DQO. In this way, the RH TRU mixed waste DQOs are equivalent to the CH
DQOs. There are two DQOs related to compliance with the HWFP, these are: 1) determining the
physical and chemical properties of the waste, and 2) verifying the absence of prohibited items.

6

5.3.1.2.1 DQO for Physical and Chemical Properties

7

The requirement that the physical and chemical information necessary to treat, store, or dispose
of waste must be known is established in 20.4.1.500 NMAC (incorporating 40 CFR §264.13(a)).
A DQO for the RH TRU mixed waste characterization program has been developed to address
this requirement. The DQO has two parts: 1) physical form, and 2) hazardous waste number.
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Physical form refers to whether the waste is a liquid or a solid and, if a solid, whether that solid is
heterogeneous or homogeneous. Liquid waste is prohibited at WIPP and sites must certify that
the residual liquid content of each waste container is less than 1% by volume. Repository
modeling has shown that solids are only important for interpreting the AK information regarding
the physical properties of the waste. To meet the physical characterization requirement of
20.4.1.500 NMAC (incorporating 40 CFR § 264.13(a)), sites must determine the physical form of
the waste in accordance with the following DQO:

18

•

11
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13
14
15
16

19
20
21

Determine the physical form of the waste stream at the Summary Category Group level
S
S
S

S3000: Homogeneous Solids
S4000: Soil/Gravel
S5000: Debris
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In addition to identification of the Summary Category Group, the RH characterization program
requires a more detailed description of the waste, which includes other information such as
identification of the waste material parameters present.
Hazardous waste numbers identify constituents in and characteristics of the waste that are
relevant to RCRA and the New Mexico HWA. Hazardous waste numbers are assigned to RH
TRU mixed waste as required to ensure that only those wastes that are permitted are sent to
WIPP and to ensure waste compatibility during the operational phase at the WIPP. The
hazardous waste constituents authorized by the HWFP have been shown to be chemically
compatible with each other and with the repository. Information on the specific concentrations of
hazardous constituents is not necessary. In particular, the measurement of concentrations
associated with assigning toxicity characteristic codes, which would typically form the basis for
the source term concentration, are not necessary. This is because the source term (i.e., the
hazardous constituents in the waste) is bounded for liquid, dissolved, and gas phase releases
and the RH TRU mixed waste is managed in such a way to eliminate direct worker contact (i.e.,
the waste stays in shielded containers).
Assigning hazardous waste numbers is also an applicable method to address most of the
prohibited items in RH TRU mixed waste. For example, if a waste is not ignitable (D001) or
reactive (D003), then it does not contain prohibited items such as explosives, pyrophorics, or
pressurized gas containers. In fact, the only prohibited items that cannot be addressed through
hazardous waste number assignment are liquids and PCBs. These are discussed in Section
5.3.1.2.2.
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Sites are required by their own state regulators to make a hazardous waste determination and to
properly assign EPA hazardous waste numbers. In addition, if the waste is managed at a
treatment or storage facility prior to shipment to WIPP, waste characterization must be
conducted to meet requirements for that treatment or storage facility per 40 CFR §264.13. The
waste characterization information used to make the hazardous waste determination, assign
EPA hazardous waste numbers, and meet the waste characterization requirements for a
treatment or storage facility where the waste was managed, must be available to the RH TRU
mixed waste characterization program.

10

The following hazardous waste number DQO has been developed for the RH TRU mixed waste
characterization program:

11

•

9

12

Determine the listed and characteristic hazardous constituents in the waste stream
S

Determine if a waste is listed as specified in 20.4.1.200 NMAC (incorporating 40 CFR
§§261.31 and 261.33); assign the appropriate EPA hazardous waste number(s); and
ensure that the EPA hazardous waste number(s) are listed in Permit Attachment O.

S

Determine if a waste exhibits a characteristic as specified in 20.4.1.200 NMAC
(incorporating 40 CFR §261 Subpart C); assign the appropriate EPA hazardous
waste number(s); and ensure that the EPA hazardous waste number(s) are listed in
Permit Attachment O.

13
14
15
16
17
18
19

5.3.1.2.2 DQO for Prohibited Items

20

26

Prohibited items are items that cannot be managed at the WIPP facility due to their potential
effects on operations or repository performance or due to a lack of regulatory authority. Based
on the evaluation of operations and disposal, the only item that is prohibited for operation or
performance reasons is liquids in excess of 1% by volume. However, the WIPP does not have
authorization under the Toxic Substances Control Act (TSCA) to dispose of PCBs greater-thanor-equal-to a concentration of 50 parts per million (ppm). Therefore, the following prohibited
items DQO has been developed for the RH TRU mixed waste characterization program:

27

•

21
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28

Determine the absence of prohibited items in the waste stream
S

residual liquids greater than one inch in the bottom of an internal container, or greater
than 1% by volume of a waste container,

S

PCBs with concentrations greater-than-or-equal-to a concentration of 50 ppm

S

Pressurized containers
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Additional requirements prohibit disposal of nonradionuclide pyrophorics, incompatible
chemicals, explosives, ignitable wastes, corrosive wastes, and/or reactive wastes at WIPP. All
of these requirements can be satisfied through the assignment of EPA hazardous waste
numbers to an RH TRU mixed waste stream. RH TRU mixed waste that does not satisfy any one
of these requirements would have an EPA hazardous waste number assigned that would
disqualify it from management, storage, and disposal under the WIPP Part A requirements.
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5.3.1.3 Differences From the CH TRU Mixed Waste Characterization Program

2

As presented throughout this section, the RH TRU mixed waste characterization program
proposed in this PMR provides the information necessary to manage, store, and dispose of RH
TRU mixed waste at WIPP in accordance with 20.4.1.500 NMAC (incorporating 40 CFR
§264.13(a)). However, the proposed program differs from the program currently in use for CH
TRU mixed waste. The primary difference is in the area of requiring intrusive sampling and
analysis to confirm waste characterization.

3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

The proposed RH WAP establishes a rigorous AK process through which the DQOs necessary
for safe management, storage and disposal are satisfied and provides for visual (VE or
radiography) confirmation of the physical attributes of the waste. If the required information is not
obtained through the described AK process, intrusive sampling and analysis could be employed
to obtain the required information, or the waste would not be eligible for shipment to WIPP for
disposal. Furthermore, generators are able to conservatively assign hazardous waste numbers
related to characteristic toxicity provided the same information demonstrates that ignible,
corrosive, and reactive wastes are not present.
The primary reason headspace gas sampling and analysis are used with CH TRU mixed waste
is to quantify the VOCs for compliance with the environmental performance standard. The
results of the headspace gas sampling and analysis are then used to confirm hazardous waste
identification by the AK process. Confirmation of hazardous waste numbers using headspace
gas sampling and analysis has been ongoing as part of the CH TRU mixed waste
characterization program. To date, headspace gas samples from over 16,000 CH TRU mixed
waste containers have been analyzed, and only one change to a hazardous waste number has
been made. This indicates that the use of headspace gas sampling and analysis to confirm the
hazardous waste determination is unnecessary. As discussed previously, any emissions from
RH TRU mixed waste can be offset by reducing the waste room limits for VOCs specified in
Module IV, Table IV.D.1 for CH TRU mixed waste. Intrusive headspace gas sampling and
analysis are not necessary for RH TRU mixed waste to demonstrate compliance with the
environmental performance standard. In addition, all RH TRU mixed waste will be managed,
stored, and disposed in the same manner regardless of the assignment of any hazardous waste
numbers that might be confirmed using headspace gas sampling and analysis.
The proposed RH WAP provides for conservative assignment of estimates of material parameter
weights as opposed to actual measurements required for CH TRU mixed waste. The
assignment of RH TRU mixed waste containers to waste streams, based on the physical form,
continues to be required.
Supplement 4 provides additional comparisons of the proposed RH TRU mixed waste
characterization program with the CH TRU mixed waste characterization program. Note that the
DOE/CBFO will be certifying RH TRU mixed waste by waste stream and not by Summary
Category Group at each of the RH TRU mixed waste generator sites.
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Table 5-1. Prohibited Waste

2

Prohibited Waste (from Permit Attachment B)

Ho w Addre ssed in Pro posed RH W AP

3
4

7
8
9
10

Liquid waste (waste shall contain as little residual
liquid as is reasonably achievable by pouring,
pum ping, and/or aspirating and internal containers
shall contain less than 1 inch or 2.5 centimeters of
liquid in the bottom of the container. Total residual
liquid in any payload container (e.g., 55-gallon
drum or standard waste box) may not exceed 1
percent volum e of that container)

Liquid waste has a Summ ary Category Group
designation that begins with “L” and does not meet
the pro posed R H W AP req uirem ent for allo wa ble
Sum mary Category Groups (i.e., S3000, S4000, or
S5000), which are all solid waste. In addition, the
prohibited items D QO includes a prohibition on:
“residual liquids greater than one inch in the
bottom of an internal container or greater than 1%
by volume o f a waste con tainer”

11
12

Non-radionuclide pyrophoric materials, such as
elemental potassium

W aste c ontain ing non-radionuclide pyrophoric
materials has the characteristic of reactivity under
RC RA and carries the D003 h azard ous was te
number. W aste that carries the D003 hazardous
waste number is not included in Permit Attachment
O (i.e., the Part A) and therefore does not meet
the DQ O to dete rm ine the listed and characteristic
hazardous constituents in the waste stream, which
requires that “the EPA hazardous waste number(s)
are listed in Perm it Attach m ent O .”

13

Hazardous wastes not occurring as cocontaminants with TRU m ixed wastes (non-mixed
hazardous wastes)

The RH W AP requires that the waste is “TRU
mixed waste that has a surface dose rate of 200
mrem /hr or greater and is no greater than 1000
rem /hr as limited by the LW A.” as a wa ste
acceptance criterion.

19

W astes incom patible with back fill, seal and panel
closures materials, container and packaging
materials, shipping container materials, or other
wastes

All of the was tes listed in Perm it Attach m ent O ,
Part A, we re evaluated fo r com patibility with
backfill, seal and panel closures materials,
container and packaging materials, shipping
container materials, and other wastes as part of
the Permit Application. If a waste is not
compatible, it is not included in Permit Attachment
O a nd therefore w ill not com ply with the DQ O to
determine the listed and characteristic hazardous
constituents in the waste stream, which requires
that “the EPA hazardo us was te num ber(s) are
listed in P erm it Attach m ent O .”

20
21

W astes containing explosives or compressed
gases

W aste c ontain ing explosives has th e characte ristic
of reactivity under RCRA and carries the D001
and /or D003 haza rdou s wa ste num ber(s). W aste
that carries the D 001 or D003 haza rdou s wa ste
num ber is not inc luded in Perm it Attach m ent O
and there fore doe s no t m eet the DQO to
determine the listed and characteristic hazardous
constituents in the waste stream, which requires
that “the EPA hazardo us was te num ber(s) are
listed in P erm it Attach m ent O .”

5
6

14
15

16
17
18
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Prohibited Waste (from Permit Attachment B)

Ho w Addre ssed in Pro posed RH W AP

W astes with polychlorinated biphenyl (PCB)
con cen trations equ al to or g reate r than 50 parts
per million

The prohibited items DQO in the proposed RH
W AP includes a prohibition on “Polychlorinated
biphenyls (PCBs) with concentrations
grea ter-tha n-or-equ al-to 50 ppm .”

W astes exhibiting the characteristic of ig nita bility,
corrosivity, or reactivity (EPA Hazardo us W aste
Num bers of D001, D002, or D003)

W aste that carries the D001, D002, and/or D003
hazardous waste num ber is n ot included in Perm it
Attachment O and therefore does not meet the
DQO to dete rm ine the listed and characteristic
hazardous constituents in the waste stream, which
requires that “the EPA hazardous waste number(s)
are listed in Perm it Attach m ent O .”

RH TR U m ixed waste (waste with a surface dose
rate of 200 m illirem per hour or greater)

This prohibition is removed by the PMR because
the PMR specifically proposes to allow RH TRU
mixed waste.

10

Any waste container that does not have VOC
concentration values reported for the headspace

The headsp ace gas concen tration values are
bounded for RH TR U m ixed waste and the
allowable concentration of and emissions from CH
TRU mixed waste is reduced in the proposed
changes to Module IV, Table IV.D.1 to account for
the maximum potential concentration in RH TRU
mixed waste.

11
12

Any waste container which has not undergone
either radiographic or visual examination

Radiograp hy and visual exam ination are
characterization methods that are included in the
RH TRU mixed waste W AP.

13

Any waste container from a waste stream which
has not been preceded by an appropriate, certified
W SPF

The proposed RH W AP, Attachment R, Section R5.1.1 requires “The W W IS data entries, W SPF,
and RH AK Sum mary Report will be verified as
com plete b y the Pe rm ittees a nd a ppro ved prior to
shipment of the waste,” which ensures that each
waste container will be preceded by the
appropriate certified WSPF.

1
2
3

4
5
6

7
8

9

14
15
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1

5.3.2 Proposed RH Waste Analysis Plan

2

ATTACHMENT R

3

REMOTE HANDLED TRANSURANIC
WASTE ANALYSIS PLAN

4
5

R-1.0 Introduction

6

This remote-handled transuranic waste analysis plan (RH WAP) has been prepared for
management, storage, and disposal activities at the Waste Isolation Pilot Plant (WIPP) facility to
meet requirements set forth in 20.4.1.500 New Mexico Administrative Code (NMAC)
(incorporating 40 Code of Federal Regulations (CFR) §264.13). Remote-handled transuranic (RH
TRU) mixed waste is defined as transuranic (TRU) mixed waste with an external surface dose
rate of 200 mrem per hour or greater. A waste stream is defined as waste material generated
from a single process, or from an activity that is similar in material, physical form, and hazardous
constituents.

7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

Characterization requirements for RH TRU mixed waste are the same regardless of waste stream
designations (i.e., debris, homogeneous solids, soil/gravel) or when the waste was generated
(i.e., newly generated versus retrievably stored. The AK process, as with the CH program, is the
central element of the waste characterization process. Details of the AK process are described in
Section R-4.2.1. RH generator sites shall use the AK process to collect information to meet each
of the DQOs.
Visual examination during packaging will be used to comply with the requirements of the
20.4.1.500 NMAC (incorporating 40 CFR §264.13(a)) by confirming that the waste being
packaged matched the waste stream description derived from the AK record. For RH TRU mixed
waste that requires packaging or repackaging, 100 percent of the waste will be subjected to VE.
A subpopulation of those RH TRU mixed wastes that are already packaged in payload containers
shall be subjected to VE (or radiography). A minimum of 10 percent of the packaged waste will
be subjected to VE (or radiography). If the waste does not match the waste stream description
derived from AK, an additional 10 percent of the packaged waste will be subject to VE (or
radiography). If additional waste not matching the waste stream description is discovered in this
second population, then the entire waste stream must be subjected to VE (or radiography). This
is referred to as “10-10-All.” If a prohibited item is found at any time during the 10-10-All method,
then the entire waste stream will be subject to VE or radiography.
Radiography and VE data that were collected prior to the approval of the RH WAP may be used
to perform the 10-10-All method. If VE or radiography videotapes (or equivalent media) are
available for characterization performed prior to the approval of the RH WAP, these may be
reviewed by operators qualified per the requirements of this RH WAP to implement 10-10-All..
Testing batch data reports must be prepared and reviewed in accordance with the requirements
of the RH WAP to document characterization using existing videotapes. Visual examination data
sheets that are not supported by videotapes (or equivalent media) may be used to implement the
10-10-All method, if the site can demonstrate that the procedures used to perform the VE met the
technical requirements of the RH WAP and that the VE operators were trained to requirements
equivalent to those required by the RH WAP. Testing batch data reports must be prepared and
reviewed in accordance with the requirements of the RH WAP to document characterization
using existing VE data sheets.
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11

When the required waste stream characterization data and information have been collected for
achieving the DQOs, the site shall perform data generation and site project-level data validation
(Sections R-3.4.1 and R-3.4.2). The site project manager (SPM) will complete a Waste Stream
Profile Form (WSPF) and RH TRU Mixed Waste Characterization Reconciliation Report to
document the waste stream characterization results. The WSPFs and RH TRU Mixed Waste
Characterization Reconciliation Reports resulting from waste characterization activities shall be
transmitted to the Permittees, reviewed for completeness, and screened for acceptance. The only
RH TRU mixed waste that will be accepted at the WIPP facility for disposal is RH TRU mixed
waste that is characterized in accordance with this RH WAP and that meets the Treatment,
Storage, and Disposal Facility Waste Acceptance Criteria (TSDF-WAC) in Module II of this
Permit.

12

R-1.1 Purpose and Scope of WAP

13

18

This RH WAP applies to the characterization of RH TRU mixed waste for management, storage,
and disposal at the WIPP. RH TRU mixed waste is defined as TRU mixed waste that has a
surface dose rate of 200 mrem/hr or greater and is less than or equal to 1000 rem/hr as limited
by the Land Withdrawal Act (LWA). Because of the high dose rates, RH TRU mixed waste is
managed in a shielded condition at all times, including the use of appropriately shielded
environments in order to meet as-low-as-reasonably-achievable (ALARA) requirements.

19

R-1.2 Characterization of Remote-Handled Transuranic Waste

20

25

RH TRU mixed waste is characterized on a waste stream (or waste stream lot) basis. RH TRU
mixed waste will be characterized using the AK process, VE, and radiography characterization
methods. These characterization methods are used to assign waste to a waste stream, to identify
the appropriate Summary Category Group and waste material parameters based on the physical
form of the waste, to assign EPA hazardous waste numbers, and to verify the absence of
prohibited items.

26

R-2.0 Description of DOE Facility Processes and Activities

27

30

RH TRU mixed waste that may be stored, managed, and disposed of at WIPP is generated at
various sites by atomic energy defense activities. The following sections provide a summary of
the WIPP facility, the RH TRU mixed waste that will be disposed of at the WIPP facility, and the
regulatory requirements for the disposal of RH TRU mixed waste.

31

R-2.1 Summary of Waste Generating Processes and Activities

32

The RH TRU mixed waste destined for disposal at WIPP is made up of these categories of
materials based on the physical form of the waste: homogeneous solid (S3000), soil/gravel
(S4000), and debris (S5000). The sites that have the majority of the RH TRU mixed waste are the
Oak Ridge National Laboratory (ORNL), Hanford, Idaho National Engineering and Environmental
Laboratory (INEEL), and Los Alamos National Laboratory (LANL). RH TRU mixed waste consists
of waste from various sources such as hot cells, storage tanks, decontamination and
decommissioning activities, reactor operations, and isotopic production and separation activities.

1
2
3
4
5
6
7
8
9
10

14
15
16
17

21
22
23
24

28
29

33
34
35
36
37
38
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1

R-2.2 WIPP Facility Location and Description

2

5

The WIPP is a facility approved for the management, storage, and disposal of TRU mixed waste.
The owner and operator of the facility is U.S. Department of Energy (DOE) and the co-operator is
Washington TRU mixed waste Solutions, LLC. The WIPP facility is located in Eddy County, NM,
26 miles east of Carlsbad on the Jal Highway.

6

R-2.3 Identification, Classification, and Quantity of Waste to be Stored and Disposed of at WIPP

7

13

The Permittees shall manage, store, and dispose of only those RH TRU mixed waste streams
that have hazardous constituents and characteristics that the Permit, in Attachment O, authorizes
for disposal. In addition, RH TRU mixed waste non-mixed waste streams may be managed,
stored, and disposed of at WIPP. A permit modification shall be required to accept wastes with
EPA hazardous waste numbers not included in Permit Attachment O. Only sites that meet the
requirements specified in this RH WAP shall be permitted to ship their RH TRU mixed waste to
the WIPP facility for disposal.

14

The following types of TRU mixed waste are prohibited at the WIPP facility:

15

•

liquid waste (waste shall contain as little residual liquid as is reasonably achievable by
pouring, pumping and/or aspirating, and internal containers shall contain less than 1 inch or
2.5 centimeters of liquid in the bottom of the container. Total residual liquid in any payload
container [e.g., 55 gallon drum] shall not exceed 1 percent volume of that container)

19

•

non-radionuclide pyrophoric materials, such as elemental potassium

20

•

hazardous wastes not occurring as co-contaminants with TRU mixed wastes (non-mixed
hazardous wastes)

•

wastes incompatible with backfill, seal and panel closure materials, container and packaging
materials, shipping container materials, or other wastes

24

•

wastes containing explosives or compressed gases

25

•

wastes with polychlorinated biphenyl (PCB) concentrations equal to or greater than 50 parts
per million

•

wastes exhibiting the characteristic of ignitability, corrosivity, or reactivity (EPA Hazardous
Waste Numbers of D001, D002, or D003)

29

•

any waste container that does not have an appropriate, certified WSPF

30

R-2.4 WIPP Regulatory Oversight

31

WIPP is designed to store and dispose of TRU mixed waste, including mixed waste; therefore, it
is subject to regulation of both the hazardous constituents and the radioactive constituents in the
waste. Hazardous constituents in the waste are regulated by the New Mexico Environment
Department (NMED) under the New Mexico Hazardous Waste Act. PCBs are regulated by the
PERMIT ATTACHMENT R
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3

EPA under the Toxic Substances Control Act. Radioactive constituents in the waste are regulated
under 40 CFR Part 191 (Subparts B and C) by the US EPA Office of Radiation and Indoor Air
(ORIA). In addition, WIPP is regulated under the Atomic Energy Act (AEA).

4

R-3.0 RH TRU Mixed Waste Analysis Parameters and Rationale

5

The required waste analysis parameters for RH TRU mixed waste were determined by evaluating
the information necessary to comply with RCRA and protect human health and the environment.
This evaluation resulted in the development of DQOs for the RH TRU mixed waste
characterization program. The Permittees also used this evaluation to develop waste
characterization methods that would achieve the DQOs.

1
2

6
7
8
9
10

R-3.1 RH TRU Mixed Waste Characterization Requirements

11

21

The WIPP facility must comply with the general waste analysis requirements of 20.4.1.500 NMAC
(incorporating 40 CFR §264.13), which require that Permittees conduct waste characterization to
ensure that the physical and chemical information necessary to store and dispose of the waste is
collected. The WIPP facility is considered a container storage facility (i.e., Subpart I) and a
miscellaneous unit (i.e., Subpart X) under 20.4.1.500 NMAC (incorporating 40 CFR §264).
Subpart I establishes technical standards for the management of waste containers. Subpart X
establishes environmental performance standards to ensure that the facility protects human
health and the environment throughout its operational, closure, and post-closure periods. Both
the container storage technical standards and the miscellaneous unit environmental performance
standards must be considered in determining what waste characterization requirements are
required for storage and disposal of RH TRU mixed waste.

22

R-3.1.1 Data Quality Objectives

23

DQOs are qualitative or quantitative statements that define the performance criteria that limit the
probabilities of making decision errors by considering the purpose of collecting the data; defining
the appropriate data needed; and specifying tolerable probabilities of making decision errors.
DQOs for RH TRU mixed waste were established consistent with EPA Guidance for the Data
Quality Objectives Process, EPA QA/G-4, EPA/600/R-96/055, August 2000.

12
13
14
15
16
17
18
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The DQOs for the RH TRU mixed waste characterization program are based on making wasterelated decisions that assure compliance with the overall requirements for protection of human
health and the environment at the WIPP facility. The DQOs are programmatic in nature and apply
to each RH TRU mixed waste stream and the methods used to characterize the waste stream.
Generally, decisions that require data collection also require measures that assure the data are of
sufficient quality to provide reliable decisions (i.e., provide the data necessary to meet a DQO).
The requirements to ensure data quality are specified on a waste characterization method basis
as method specific quality assurance objectives (QAOs).
DQOs have been developed for the RH TRU mixed waste characterization program and are
presented in the following sections. The QAOs for each of the characterization methods are
presented with the individual characterization method requirements in Section R-4.2.
R-3.1.1.1 Physical and Chemical Description
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2
3
4
5

The waste characterization data obtained through RH WAP implementation shall ensure that the
Permittees meet applicable requirements of 20.4.1.500 NMAC (incorporating 40 CFR §264.13(a))
to provide the physical and chemical information about the waste that must be known to store and
dispose of the waste at the WIPP facility. This DQO is met by collecting information related to the
process and materials that produced the waste stream.

7

The following requirement for the physical and chemical description DQO is established by this
RH WAP to ensure that the physical form of the waste is documented:

8

•

6

Determine a detailed physical description of the waste stream including the following
S
S
S

9
10
11

Waste material parameters that are present in the waste

12
13
14
15
16
17
18
19
20
21

S3000: Homogeneous Solids or
S4000: Soil/Gravel or
S5000: Debris

This portion of the DQOs is quantitative to the extent that the generator/storage site must make
the physical form classification based on the information in the AK record that supports these
physical form DQOs. Based on the inventory information available for RH TRU mixed waste, the
determination of Summary Category Group in all of the waste streams is straightforward. For
waste streams that contain small containers of homogeneous solids that were generated as the
result of radiochemistry sampling and analysis, the solidified samples may be managed as
Summary Category S5000. This is because there is no expectation of homogeneity between
containers. The AK record will also be used to provide information about the waste material
parameters present.

24

The following requirement for the chemical description DQO is established to ensure that
hazardous waste number assignments are made as required by 20.4.1.200 NMAC (incorporating
40 CFR §262.11):

25

•

22
23

26

Determine the listed and characteristic hazardous constituents in the waste stream
S

Determine if a waste is listed as specified in 20.4.1.200 NMAC (incorporating 40 CFR
§§261.31 and 261.33); assign the appropriate EPA hazardous waste number(s); and
ensure that the EPA hazardous waste number(s) are listed in Permit Attachment O.

S

Determine if a waste exhibits a characteristic as specified in 20.4.1.200 NMAC
(incorporating 40 CFR §261 Subpart C); assign the appropriate EPA hazardous waste
number(s); and ensure that the EPA hazardous waste number(s) are listed in Permit
Attachment O.

27
28
29
30
31
32
33
34
35
36
37

Sites are not allowed to ship waste that contains hazardous waste not included in Attachment O.
R-3.1.1.2 Prohibited Items
The waste characterization data obtained through RH WAP implementation shall ensure that the
Permittees meet applicable requirements of 20.4.1.500 NMAC (incorporating 40 CFR §264.13(a))
to provide the information about the waste that must be known to store or dispose of the waste at
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4

the WIPP facility. This DQO is met by collecting information relative to the processes and
materials that produced the waste stream and the site-specific policies that address the
management of the prohibited items. The following DQO is established by this RH WAP to
ensure that the absence of prohibited items is known:

5

•

1
2
3

Determine the absence of prohibited items in the waste stream

6

S

Residual liquids above 1% by volume

7

S

Polychlorinated biphenyls (PCBs) with concentrations greater than or equal to 50 ppm

8

S

Pressurized containers

9
10

The determination of liquid content is a requirement because:
S

The waste acceptance criteria (WAC) of WIPP prohibits acceptance of residual liquid
above 1% by volume, and facility secondary containment calculations are based on
limitations of the WAC.

S

Absence of liquids above 1% assures the waste does not contain ignitable (D001) and
corrosive (D002) waste

11
12
13
14
15
16
17

Managing the uncertainty for this DQO is method-specific and is accomplished with the precision
and accuracy QAOs for the AK process, VE, and radiography. The QAOs are discussed in
Sections R-4.2.1, R-4.2.2, R-4.2.3, and R-4.2.4.

22

Based on the analysis presented in the application recently submitted to EPA Region VI to allow
for the disposal of PCBs in WIPP, decision errors with regard to PCBs are not significant as long
as PCBs do not occur in the waste as liquids (i.e., residual liquids above 1% by volume are
prohibited). Therefore, sites should use best available information to determine that the PCB
prohibition is met on a waste stream basis.

23

R-3.2 Waste Characterization Requirements

24

RH TRU mixed waste destined for disposal at WIPP shall be characterized on a waste stream (or
waste stream lot) basis. RH TRU mixed waste streams are grouped into three categories based
on similar physical and chemical properties. Sites shall use the AK process, VE, and radiography
(as required to meet the DQOs) as characterization methods to determine details of the physical
form, assign the appropriate EPA hazardous waste numbers on a waste stream basis, and verify
the absence of prohibited items.

18
19
20
21

25
26
27
28
29
30
31
32
33
34

The specific characterization methods that shall be used to meet a particular DQO may vary by
site; however, the AK process must be used to determine the hazardous waste numbers. It is the
SPM’s responsibility to ensure that the DQOs have been met during the reconciliation with DQOs
validation and verification step. If the SPM determines that one or more of the DQOs have not
been met, additional information must be collected.
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R-3.2.1 Acceptable Knowledge Process

2

Waste characterization using the AK process involves the steps set forth in Section R-4.2.1. This
process consists of identifying, compiling, and evaluating sources of AK information, and
confirming this waste characterization information through VE or RTR. An AK Summary Report
is prepared for each waste stream. AK information may include previous testing data, waste
generating procedures, chemical inputs to those processes, the time period that the processes
took place, the facilities involved, types of waste generated, and prior hazardous waste
determinations. AK information may contain reference materials, process flow diagrams,
personnel interviews, analytical results, hazardous waste determinations, waste packaging logs
and videotapes. AK information may also include administrative controls and/or procedures or
policies as a basis for verifying the absence of prohibited items in the waste.

3
4
5
6
7
8
9
10
11

14

Section R-4.2.1 describes the minimum requirements that the sites shall meet in their specific AK
process for RH TRU mixed waste. The SPM must conduct reconciliation with the DQOs being
met using the AK process for waste characterization.

15

R-3.2.2 Visual Examination

16

24

VE is an AK confirmation and a characterization method that allows direct examination of waste
in an appropriately shielded environment during packaging or repackaging. This method will also
be used for the 10-10-All method for waste that is already packaged. This method shall be used
to verify the waste stream has been assigned to the correct Summary Category Group based on
the physical form of the waste, to verify the waste material parameters present, to verify the
waste matches the waste stream description derived from AK, and verify the absence of
prohibited items. Prohibited items shall also be segregated from the waste stream during the VE
process. The specific requirements for VE are presented in Section R-4.2.2. Sites shall establish
site-specific procedures for VE that implement the requirements of this WAP.

25

R-3.2.3 Radiography

26

32

Radiography is an AK confirmation and a characterization method that allows examination of
waste using an x-ray or computer-imaging system. This method shall be used to verify the waste
stream has been assigned to the correct Summary Category Group based on the physical form of
the waste, to verify the waste material parameters present, to verify the waste matches the waste
stream description derived from AK, and verify the absence of prohibited items. The specific
requirements for radiography are presented in Section R-4.2.3. Sites shall establish site-specific
procedures for radiography that implement the requirements of this WAP.

33

R-3.3 RH TRU Mixed Waste Verification Process

34

37

To ensure that the RH TRU mixed waste meets the disposal requirements for WIPP, the waste
characterization process must achieve the DQOs. Verification that the DQOs have been achieved
shall take place at the time that the waste is packaged for disposal or after the waste has been
packaged for disposal.

38

R-3.3.1 Newly Packaged or Repackaged Waste

12
13

17
18
19
20
21
22
23

27
28
29
30
31

35
36
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4

Waste that must be packaged or repackaged into a payload container suitable for shipment to
WIPP must be subjected to 100% VE at the time of packaging or repackaging. More than 95% of
the estimated RH TRU mixed waste inventory is in these two categories – waste that will be
newly packaged or waste that will be repackaged.

5

R-3.3.2 Currently Packaged Waste

6

17

Waste that is currently in a container suitable for shipment and disposal at the WIPP (i.e., a drum
or RH-72B canister) shall be evaluated to determine if the AK information meets the requirements
for characterization. A subpopulation of those RH TRU mixed wastes that are already packaged
in payload containers may be subjected to VE (or radiography). A minimum of 10 percent of the
packaged waste will be subjected to VE (or radiography). If the waste does not match the waste
stream description derived from AK, an additional 10 percent of the packaged waste will be
subject to VE (or radiography). If additional waste not matching the waste stream description are
discovered in this second population, then the entire waste stream must be subjected to VE (or
radiography). This is referred to as “10-10-All.” If prohibited items are found during
implementation of the 10-10-All method, the entire waste stream will be subject to VE or
radiography. The currently packaged waste constitutes less than 5% of the estimated RH TRU
mixed waste inventory.

18

R-3.4 Waste Analysis Documentation and Data Flow

19

The waste analysis documentation and data flow depend on the waste characterization method
that is used to generate the data. The results of the AK process are documented and evaluated
using the process described in Section R-4.2.1. The AK and process results are then reported in
an AK Summary Report and the RH TRU mixed waste Characterization Reconciliation Report
(Appendix R1). The results of VE and radiography are documented in validated batch data
reports and are reported on the RH TRU mixed waste Characterization Reconciliation Report.
Once the DQOs have been met, the characterization results for the waste stream are
documented on the WSPF (Appendix R1).

1
2
3

7
8
9
10
11
12
13
14
15
16

20
21
22
23
24
25
26
27
28
29
30
31
32

Data validation is required for VE and radiography data at three (3) levels: the data generation
level, the site project level, and the Permittee level.
The Permittees shall require the sites to generate a testing batch data report for data validation
and quality assurance (QA) purposes when VE, and/or radiography are used. A testing batch
data report (or equivalent) includes VE, and/or radiography data for up to 20 waste containers
(i.e., RH-72B canisters or drums).

34

The following sections establish data validation and data flow requirements for VE, and
radiography results.

35

R-3.4.1 Data Generation Level Validation of VE and Radiography Data

36

Data validation at this level involves scrutiny and signature release of the data by a qualified
independent technical reviewer (e.g., a qualified individual who is not directly responsible for
performing the work). One hundred percent of the testing batch data reports for VE and
radiography must receive an independent technical review. Any nonconformance identified
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8

during this process shall be documented on a nonconformance report. The site shall implement
corrective actions that remedy the nonconformance prior to shipment of the waste affected by the
nonconformance to WIPP. The independent technical review must be performed prior to site
project-level review in order to determine and correct negative quality trends in the
characterization process. Individuals conducting this data validation must use checklists that
address required items included in this section. Completed checklists and assorted data must be
forwarded to the site project level. The reviewer must release the data, as evidenced by
signature, and as a consequence, verify the following:

9

•

Data generation was conducted in a technically correct manner in accordance with the
methods used.

11

•

If transcribed, the data have been reviewed for transcription errors.

12

•

An independent observation of VE and radiography videotapes has been performed at a
minimum of once per testing batch or once per day, whichever is less frequent. The videotape
shall be reviewed against the results reported on the data form to ensure data are correct and
complete. In cases where two operators are used in lieu of a videotape, this independent
observation is conducted by the second trained operator.

1
2
3
4
5
6
7

10

13
14
15
16
17

R-3.4.2 Site Project Level Validation of VE, and Radiography Data

18

25

Data validation at this level involves scrutiny and signature release by the Site Project QA Officer
(or designee). One hundred percent of the testing batch data reports must be received by the
Site Project QA Officer for review. Any nonconformance identified during this process shall be
documented on a nonconformance report. The site shall implement corrective action that
remedies the nonconformance prior to the shipment of waste affected by the nonconformance to
WIPP. The Site Project QA Officer’s review must be performed before any waste associated with
the data is shipped to WIPP. Individuals conducting this data validation must use checklists that
address all of the items included in this section. The signature release must verify the following:

26

•

Independent technical review, validation, and verification, at the data-generation level, have
been performed as evidenced by the appropriate signature releases.

28

•

Data review checklists from the data generation level are complete.

29

•

Data reports are complete and data are reported.

30

•

Quality control checks (e.g., independent observations) were performed.

31

•

VE and/or radiography data are complete and acceptable based on the independent
videotape review during independent technical review of one waste container per testing
batch or one per day, whichever is less frequent, at the data-generation level. The use of two
operators where required also meets this requirement.

•

QAOs for the method(s) used have been met.

19
20
21
22
23
24

27

32
33
34
35
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1

R-3.4.3 Permittee Level Validation of VE and Radiography Data

2

7

The third and final level of data validation is performed by the Permittees and consists of a review
of the WIPP Waste Information System (WWIS) data, WSPF, and RH TRU mixed waste
Characterization Reconciliation Report for completeness. Any nonconformance identified during
this process shall be documented on a nonconformance report. The Permittees shall require the
site to implement corrective actions that remedy the nonconformance prior to the shipment of the
waste affected by the nonconformance to WIPP.

8

R-3.5 Reconciliation with Data Quality Objectives

9
11

Reconciling the results of waste characterization to the DQOs ensures that the data shall
demonstrate regulatory compliance. Reconciliation of data with the DQOs shall take place at both
the site project level and the Permittee level.

12

R-3.5.1 Reconciliation at the Site Project Level

13

The Permittees shall require each SPM to ensure that data generated and used in decisionmaking meet the DQOs provided in Section R-3.1.1.

3
4
5
6

10

14

17

For each waste stream characterized, the Permittees shall require the SPM to determine if data
have been collected for each waste stream to demonstrate compliance with the following required
waste parameters:

18

•

Summary Category Group

19

•

Identification of the waste material parameters present

20

•

Determination that the waste matches the waste stream description derived from AK

21

•

Whether the waste stream is a listed waste as defined in 40 CFR Part 261, Subpart D

22

•

Whether the waste stream is a characteristic waste as defined in 40 CFR Part 261, Subpart C

23

•

Whether the assigned hazardous waste numbers are included in Permit Attachment O (the
Part A) as authorized for management, storage, and disposal at WIPP

•

The absence of prohibited items (Residual liquid greater than 1% by volume, pressurized
containers, and PCBs greater than or equal to 50 ppm)

•

Whether the overall precision, accuracy, completeness, comparability, and
representativeness QAOs were met for each of the waste characterization methods used as
specified in Section R-4.2, prior to submittal of a WSPF for a waste stream or waste stream
lot.

15
16

24
25
26
27
28
29
30
31
32
33

If the SPM determines that data are insufficient to make the determinations above, additional
data collection efforts must be undertaken. The reconciliation of a waste stream shall occur prior
to issuance of the WSPF for that waste stream.
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7

For any nonadministrative nonconformance related to applicable requirements specified in this
RH WAP that are first identified during reconciliation of DQOs at the site project level, the
Permittees shall receive written notification within five (5) calendar days of identification and shall
also receive a nonconformance report within thirty (30) calendar days of identification of the
nonconformance. The Permittees shall require the site to implement a corrective action that
remedies the nonconformance prior to shipment of the waste to WIPP. The Permittees shall
indicate the number of these nonconformances in a monthly summary sent to the NMED.

8

R-3.5.2 Reconciliation at the Permittee Level

9

12

The Permittees must ensure that data have been collected in accordance with site-specific
procedures to achieve the DQOs in this RH WAP. The Permittees shall ensure that the sites that
collect data follow the requirements of this RH WAP through the audit and surveillance program
described in Appendix R3.

13

R-3.6 Data Reporting Requirements

14
15

Data reporting requirements define the type of information and the method of transmittal from the
data generation level to the site project level and from the site project level to the Permittees.

16

R-3.6.1 Data Generation Level

17

21

Data shall be transmitted by hard copy or electronically (provided a hard copy is available on
demand) from the data generation level to the site project level. Transmitted data shall include all
testing batch data reports and data review checklists. All testing batch data reports and checklists
shall be on approved forms, as provided in site-specific documentation. Testing batch data
reports must consist of the following, based on the DQO that is being met, using the testing data:

22

•

Site name

23

•

Testing facility name

24

•

Testing batch number

25

•

Identification numbers for each waste container included in the batch

26

•

Date of examination for each waste container

27

•

Waste stream identification for each waste container

28

•

Summary Category Group for each waste container, as applicable

29

•

Indicators of the presence of hazardous waste for each container, as applicable

30

•

Prohibited items present for each waste container, as applicable

1
2
3
4
5
6

10
11

18
19
20

PERMIT ATTACHMENT R
Page R-11 of 35
Page 5-23

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU Mixed Waste
May 5, 2003

•

Videotape identification number for each waste container if VE (using video recording) and/or
radiography was conducted

3

•

Operator signature/date for each waste container

4

•

Second operator signature/date, as applicable, for verification activities

5

•

Nonconformance reports and related corrective action and verification, if applicable

6

•

Signature releases and documentation of the review, validation, and reconciliation, as
described in Section R-3.4

1
2

7
8
9

All testing batch data reports shall be uniquely identified. Each page shall be numbered. The
unique number used for batch data reports can be the same as the testing batch number.

10

R-3.6.2 Site Project Level

11

Summarized data shall be transmitted by hard copy or electronically from the SPM to the
Permittees when requested. Participating sites shall develop an RH TRU mixed waste
Characterization Reconciliation Report that is submitted with the WSPF and consists of the
following applicable information:

12
13
14

C

15
16
17
18
19

C
C
C
C

20
21

C

22

C

23
24
25

C

A listing of each DQO
Data from the AK record that addresses each DQO
AK Source Document references that support/provide the data
A listing of AK record discrepancy resolutions, if any, that are relevant to each DQO
Documentation, including specific references, of how the AK data for each DQO were
confirmed
A table that relates testing batch number(s) to waste container numbers in that batch
for all VE and radiography data used to meet the DQOs
A listing of AK discrepancies generated by an AK qualification or confirmation
process and the corresponding resolutions
Signature of the SPM

26

R-4.0 Generator Site Characterization Protocols

27

31

The Permittees shall require sites to develop a RH TRU mixed waste characterization program
that complies with the requirements of this RH WAP, including a site-specific AK procedure
based on the Permittees standardized AK process procedure. The Permittees shall require the
sites to implement the required characterization methods and develop a site-specific quality
assurance project plan (QAPjP) as outlined in Appendix R2.

32

R-4.1 Quality Assurance Project Plan (QAPjP) Requirements

33

Prior to shipment of a site's RH TRU mixed waste to WIPP, the Permittees shall require that the
site develop and implement a QAPjP that addresses all the applicable requirements specified in
this RH WAP. This QAPjP must be developed in accordance with the requirements of Appendix

28
29
30

34
35
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1
2

R2. Sites may develop a separate QAPjP, or revise their existing contact-handled (CH) TRU
mixed waste QAPjP to address RH TRU mixed waste characterization requirements.

5

The Permittees shall ensure that any QAPjP changes that may affect performance or data quality
comply with this RH WAP and changes to the QAPjP shall not be made without prior approval of
the Permittees.

6

R-4.2 Characterization Methods

7

14

Sites shall use the AK process, with confirmation by VE and/or radiography (as required to meet
the DQOs) as characterization methods to determine physical form, including a detailed waste
stream description; assign the appropriate EPA hazardous waste numbers for RCRA-regulated
waste; and verify the absence of prohibited items. The specific characterization methods that
shall be used to achieve a particular DQO may vary by site; however, the SPM must ensure that
the DQOs have been achieved during reconciliation with DQOs. If the SPM determines that any
of the DQOs have not been achieved, the additional information must be collected using one or
more of the characterization methods until all of the DQOs are satisfied.

15

R-4.2.1 Acceptable Knowledge Process

16

Characterization performed to achieve the DQOs using the AK process must satisfy a rigorous
multi-step approach. The steps of the AK process, in the order that they are performed, are:

3
4

8
9
10
11
12
13

17
18
19
20
21

1.
2.
3.
4.

Compile AK information
Characterize waste based on AK information
Reconcile the AK characterization with the DQOs
Confirm AK using VE and/or radiography

28

The AK information compiled and evaluated under this approach shall be used as a RH TRU
mixed waste characterization method. The information collected and the decisions made must
meet all of the requirements for the AK process specified in this RH WAP. The compilation of AK
documentation in auditable records (i.e., those records which allow the Permittees to conduct a
systematic assessment, analysis, and evaluation of compliance with this RH WAP and the
Permit) allows the AK process to be evaluated for use as an RH TRU mixed waste
characterization method and provides confidence in the results.

29

R-4.2.1.1 Required Procedure for the AK Process

30

Sites using the AK process to characterize RH TRU mixed waste must develop and implement
AK procedures based on the standardized procedure developed by the Permittees (Attachment A
to Appendix R1). The site-specific AK procedure must be approved by the Permittees. The AK
procedure developed by the sites shall address, at a minimum, the following aspects of waste
characterization using the AK process to achieve the DQOs:

22
23
24
25
26
27

31
32
33
34

PERMIT ATTACHMENT R
Page R-13 of 35
Page 5-25

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU Mixed Waste
May 5, 2003

•

Delineating waste streams based on the physical and chemical properties of the waste from
the generating process.

•

Identifying the physical form of the waste and assigning the Summary Category Group and
waste material parameters to the waste stream based on the generating process.

5

•

Identifying container numbers in the waste stream, if applicable.

6

•

Assigning each RH TRU mixed waste container to a specific waste stream.

7

•

Documenting and tracking the compiled sources of AK information, including the origin of the
documentation, how it will be used, and any limitations associated with the information.

•

Compiling AK information in an auditable record, which includes a road map for all applicable
information.

•

Providing a reference list that identifies documents, databases, QA protocols, and other
sources of information that support the AK information.

•

Identifying hazardous wastes and assigning the appropriate hazardous waste numbers to
each waste stream.

•

Reviewing the assembled AK information to determine if the waste stream is a listed waste in
20.4.1.200 NMAC (incorporating 40 CFR Part 261, Subpart D) and assignment of applicable
listed hazardous waste numbers.

•

Reviewing the assembled AK information to determine if the waste is a characteristic waste
as specified in 20.4.1.200 NMAC (incorporating 40 CFR Part 261, Subpart C). If a toxicity
characteristic hazardous constituent is identified and is not included as a listed waste,
assigning the toxicity characteristic hazardous waste numbers, unless data are available that
demonstrate that the concentration of the constituent in the waste is less than the toxicity
characteristic regulatory level. When these data are not available, the characteristic
hazardous waste number for the identified hazardous constituent shall be assigned to the
waste stream.

•

Ensuring prohibited items are identified and segregated from RH TRU mixed waste that will
be sent to WIPP.

•

Evaluating AK and resolving discrepancies. If different sources of information indicate
different hazardous constituents are present, then sites shall include all sources of information
in their records and conservatively assign all appropriate hazardous waste numbers. The
assignment of hazardous waste numbers shall be tracked in the auditable record to the
specific AK information used.

•

Ensuring that changes to Summary Category Group and other physical parameters, waste
stream assignment, and associated hazardous waste numbers based on material composition
are documented.

1
2
3
4
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5

Sites’ AK procedure shall contain a decision-making process that identifies when the compiled
and evaluated AK information does not meet the DQOs. This process shall be based on the
standardized AK process procedure prepared by Permittees. The procedure shall then ensure
that a site collects and evaluates additional AK information and performs testing using VE and/or
radiography to achieve the DQOs.

6

R-4.2.1.2 Compiling AK Information (Step 1)

7

A sites’ AK procedure must include requirements for compiling the information that will be used to
achieve the DQOs. Because the available information will differ for each waste stream, the
Permittees standard AK procedure focuses on the process used to compile and categorize the
information, rather than on the specific information that must be compiled. However, the AK
information that is compiled must include the information necessary to achieve the DQOs
specified in this RH WAP. This AK information shall include the use of existing VE and/or
radiography data and videotapes, if available.

1
2
3
4

8
9
10
11
12
13

16

Although the specific sources of information that will be compiled as AK information will vary,
there are specific categories of information that must be obtained to achieve the DQOs. The
required categories of information that must be obtained for each DQO are:

17

Physical and Chemical Description DQO

18

•

Information that relates each container to the waste stream. Examples of this category of
information include waste packaging logs, waste management forms, and tracking
documentation.

•

Information that describes the physical form of the waste materials from the generating
process. Examples of this category of information include process knowledge (e.g., operating
procedures), procurement records, waste packaging logs, and results of previous testing.

•

Information that describes hazardous constituents used in the generating process. Examples
of this category of information include process knowledge (e.g., operating procedures),
procurement records, Material Safety Data Sheets (MSDS), waste packaging logs, and
results of previous testing, sampling, and analysis.

•

Information that describes hazardous waste determinations made under 40 CFR §262.11 and
the data used to make the determination. Examples of this category of information are
process knowledge, procurement records, MSDS, and the results of previous testing,
sampling, and analysis.

•

Information that describes waste characterizations performed to demonstrate compliance with
any previous treatment or storage requirements under 40 CFR §264.13 and the data
developed during that waste characterization. Examples of this category of information are
process knowledge, procurement records, MSDS, and the results of previous testing,
sampling, and analysis.

14
15
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Absence of Prohibited Items DQO

2

•

Information that relates each container to the waste stream. Examples of this category of
information include waste packaging logs, waste management forms, and tracking
documentation.

•

Information that describes any prohibited items used in the generating process. Examples of
this category of information include process knowledge (e.g., operating procedures),
procurement records, waste packaging logs, and results of previous testing, sampling, and
analysis.

•

Information that demonstrates any prohibited items used in the generating process were
addressed using administrative controls and policies. Examples of this category of information
include waste packaging logs, oversight actions, corrective actions, and administrative
controls procedures and policies.

3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
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In addition, sites may consider compiling information developed for CH TRU mixed waste
streams generated at the site if it can be shown that the waste generating processes for the CH
TRU mixed waste stream were similar to the waste generating process for the RH TRU mixed
waste stream. If sites can demonstrate correlations and similarities between the CH and RH TRU
mixed waste operations, characterization information for the CH TRU mixed waste stream may
be used as part of the RH TRU mixed waste stream AK information used to achieve the required
DQOs.
Sites may also consider compiling information developed for RH TRU mixed waste streams at
other sites. If sites can demonstrate correlations and similarities between the RH TRU mixed
waste operations at other sites, characterization information for that RH TRU mixed waste stream
may be used as part of the AK information used to achieve the required DQOs.
Sites may also consider developing surrogates for RH TRU mixed waste streams. Surrogates are
materials that have physical and chemical properties similar to the waste stream being
characterized. If sites can demonstrate correlations and similarities between the surrogates and
the RH TRU mixed waste stream, characterization information collected from the surrogates may
be used as part of the AK information to achieve the required DQOs.
R-4.2.1.3 Characterizing RH TRU mixed Waste Streams Using the Standard AK Process
Procedure (Step 2)
Sites shall implement an AK procedure based on the Permittees’ standard AK process procedure
that meets the requirements of this RH WAP. Characterizing RH TRU mixed waste streams is the
process of achieving all of the RH DQOs specified in Section R-3.1.1. Sites shall use the AK
process for determining hazardous waste number(s) for all waste streams.
Sites shall maintain the records generated by their AK procedure in accordance with preapproved site-specific records management procedures.
Sites shall document the characterization of the RH mixed waste streams from AK data in AK
Summary Documents.
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R-4.2.1.4 Reconciling the AK Characterization with the DQOs (Step 3)

2

The SPM must reconcile the AK characterization with the DQOs in accordance with the
requirements of Section R-3.5.1. This reconciliation ensures that characterization using the AK
process has provided the information needed to meet the DQOs. To ensure consistency, the
following sections provide guidelines for achieving each of the DQOs using the AK process.

3
4
5
6
7
8
9
10
11
12
13
14

R-4.2.1.4.1 Physical and Chemical Form DQO
Section R-3.1.1 requires that sites shall provide detailed information with respect to the physical
form of RH TRU mixed waste streams including the SCG and waste material parameters present,
and assign appropriate hazardous waste numbers to the waste stream. The SPM must ensure
during reconciliation with DQOs that the AK characterization resulted in documented evidence
that:
•
•
•

15
16
17
18
19
20
21
22

•
•
To meet the requirements for determining hazardous waste numbers, the SPM must ensure
during reconciliation with DQOs that the AK characterization resulted in documented evidence
that:
•
•

23
24

Relates each container to the waste stream
Describes the physical form of the waste materials from the generating process
Relates the physical form of the waste materials from the generating process to the Summary
Category Group
Provides information on waste material parameters present

•

25
26

Describes the potentially hazardous constituents used in the generating process, if any
If potentially hazardous constituents were used in the generating process, that the applicable
hazardous waste numbers are applied to the waste stream
If conflicting information on the presence of a hazardous constituents exists, the hazardous
waste numbers were assigned for each constituent that might be present as a conservative
assumption

28

The SPM must document these reconciliations in accordance with the requirements of
Section R-3.5.1.

29

R-4.2.1.4.2 Prohibited Items DQO

30
32

Section R-3.1.1.2 requires that sites determine the absence of prohibited items in RH TRU mixed
waste streams. The SPM must ensure during reconciliation with DQOs that the AK
characterization resulted in documented evidence that:

33

•

Relates each container to the waste stream

34

•
•

36

Describes the prohibited items used in the generating process, if any
Verifies that any prohibited items used in the generating process were dispositioned using
administrative controls that identified the following elements:

37

–

27

31

35

Organization(s) responsible for compliance with administrative controls or policies
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–

A description of the administrative controls and/or policies used by the site to ensure
that any prohibited items are documented and managed in accordance with sitespecific certification plans

–

The oversight actions and frequency of actions to verify compliance with administrative
controls or policies

6

–

Training specific to administrative control procedures or policies

7

–

A statement that personnel may stop work if noncompliance with administrative
controls or policies is identified

–

The nonconformance and corrective action process

1
2
3
4
5

8
9

11

The SPM must document this reconciliation in accordance with the requirements of
Section R-3.5.1.

12

R-4.2.1.5 AK Process Auditing

13

The AK process and waste stream characterization shall be evaluated through the Permitees’
Audit and Assessment Program for RH TRU mixed waste (Appendix R3). The audits shall
establish an approved baseline that shall be reassessed annually by the Permittees. These audits
shall verify compliance with the requirements specified in this RH WAP. The audits shall be used
to verify compliance with the requirements of the AK process specified in this RH WAP and
evaluate the completeness and defensibility of hazardous waste characterization using the AK
process at each site. Appendix R3 provides a description of the RH TRU mixed waste audit
program and the required checklists. Members of the audit team responsible for auditing the AK
program shall be knowledgeable regarding the required AK process, RCRA regulations, EPA
guidance for using the AK process for waste characterization, RCRA hazardous waste
characterization, and RH WAP requirements.

10

14
15
16
17
18
19
20
21
22
23

27

During the initial audit of RH TRU mixed waste characterization, auditors shall evaluate the AK
process for at least one waste stream or waste stream lot. Audit checklists for the AK process
shall include the following elements for review during the audit, based on the DQOs that are
being met using the AK process and the standard AK procedure:

28

•

24
25
26

29

Documentation that the site has implemented its AK procedure and any associated processes
specified in this Permit attachment for documentation of the following:

30

S

Compiling, evaluating, and recording AK information

32

S

Correlating information to specific waste inventories

33

–

Determining physical form to include SCGs and waste material parameters

–

Evaluating administrative controls or policies for prohibited items

31

34
35
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–

Determining if waste is mixed or nonmixed and assigning hazardous waste numbers
to mixed waste streams

–

Changing hazardous waste number assignments to specific waste streams as a result
of discrepancy resolution

6

–

Evaluating the processes for confirmation and/or support of the AK record

7

–

Reconciling AK characterization

1
2
3
4
5

8

•

Assessment of whether the site’s implementation of its AK procedure complies with the
application and interpretation requirements of the AK process specified in this RH WAP.

•

Assessment of whether AK information has been compiled in an auditable record for the
selected waste streams being audited.

•

Assessment of whether the AK record contains information to support the DQOs. If the AK
record does not contain the information to meet the DQOs, it contains documentation
ensuring the SPM has determined supplemental information necessary to meet the DQOs,
the method for obtaining the supplemental information, and collection of the supplemental
information.

•

Verification that the site has included all EPA hazardous waste numbers identified for mixed
waste streams using the AK process.

•

Verification that personnel qualifications and training meet the Section R-4.2.1.6 requirements
and are documented.

•

Verification that the program has undergone assessments by confirming that the results of
other audits of the RH TRU mixed waste characterization programs at the site are available in
the site records.

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23

31

If the DQOs are not met for a waste stream, or if nonconformances without approved corrective
actions are identified with the site’s AK compilation and/or hazardous waste determination for that
waste stream, the Permittees shall not permit disposal of the waste stream until all of the DQOs
are met. Disposal of that waste stream at WIPP shall not resume until the Permittees confirm that
the applicable corrective actions have been approved and undertaken.
As part of the corrective action process for AK, the site must assess the potential time frame of
the nonconformance (if any), identify the potentially affected waste populations (if any), and
determine any additional characterization necessary for those wastes.

32

R-4.2.1.6 Acceptable Knowledge Process Training

33
35

Site personnel responsible for compiling AK, characterizing RH TRU mixed waste streams using
the AK process, and evaluating and reconciling the AK characterization shall be qualified and
trained in the following areas, at a minimum:

36

•

24
25
26
27
28
29
30

34

This RH WAP and the WIPP TSDF-WAC for RH TRU mixed waste
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1

•

State and Federal regulations associated with hazardous waste characterization

2

•

The nonconformance and corrective action process

3

•

The site-specific procedure established for performing RH TRU mixed waste characterization
following the AK process

4
5

R-4.2.1.7 Acceptable Knowledge Process Quality Assurance Objectives

6

The objective of the AK process for the program is to identify the physical form at the Summary
Category Group level, determine the EPA hazardous waste numbers for RH TRU mixed waste
streams, and verify the absence of prohibited items. To ensure that the AK process is
consistently applied, the Permittees shall require sites to comply with the following QAOs:

7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Precision - Precision is the agreement among a set of replicate measurements without
assumption of the knowledge of a true value. The qualitative determinations, such as
compiling and assessing AK documentation, do not lend themselves to statistical evaluations
of precision. Therefore, precision requirements are not established for AK.
Accuracy - Accuracy is the degree of agreement between an observed sample result and the
true value. The percentage of waste containers which require reassignment to a new SCG or
new waste stream based on the reevaluation of AK or on obtaining testing data, will be
reported as a measure of AK accuracy.
Completeness - Completeness is an assessment of the number of waste streams or number
of samples collected compared to the number of samples determined to be useable through
the data validation process. The AK record shall contain 100 percent of the information
specified in the Permittees AK procedure. The usability of the AK information will be
assessed for completeness during audits.
Comparability - Data are considered comparable when one set of data can be compared to
another set of data. Comparability is ensured through sites’ meeting the training
requirements and complying with the minimum standards outlined for procedures used to
implement the AK process in this RH WAP.
Representativeness - The degree to which sample data accurately and precisely represent
the characteristics of a population. Representativeness is a qualitative parameter that will be
satisfied by ensuring that the process of obtaining, evaluating, and documenting AK
information is performed in accordance with the minimum standards established in the
Permittee’s AK procedure.

32

R-4.2.2 Visual Examination

33

VE is used to confirm the data in the AK record and/or to collect additional data on RH TRU
mixed waste streams in order to achieve the DQOs. The Permittees shall require that site to
implement the following method, training, and QAO requirements.

34
35
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1

R-4.2.2.1 Visual Examination Method

2

VE involves operators looking at every item that goes into a payload container. The examination
will be recorded on a signed data form accompanied by visual evidence such as video/
audiotapes, photographs, or some other form of unalterable media. In lieu of a video/audiotape
or other unalterable media, two trained operators shall look at every item and document their
examination on a signed data form. It may not be possible to see through inner containers
because of discoloration, dust, or because inner containers are sealed. In these instances,
documented AK may be used to identify the SCG and verify the absence of residual liquids in
excess of one percent.

3
4
5
6
7
8
9
10
11
12
13
14
15

At a minimum, the VE data to be entered on the VE data form must include:
C
C
C
C
C

16
17

C

18
19
20
21
22
23
24
25
26

C
C
C
C
C
C
C
C

container number
container’s waste stream designation
operator(s) performing the VE
description of the container contents including waste material parameters that are present
determination of whether the waste matches the waste stream description in the AK
summary report
determination of whether residual liquids exceed one percent by volume of the waste
container
description of packaging including any liners used
a statement that there are no prohibited items in the output container
date of VE
videotape or equivalent media identification number (if applicable)
videotape or equivalent media start and stop time (if applicable)
title and revision number of the VE procedure used
signature of first trained operator
signature of second trained operator (if not using videotape)

27

R-4.2.2.2 VE Training

28

The site must have a training program that provides VE operators with both on-the-job training
(OJT) and formal training. VE operators must be instructed in the site-specific waste generating
practices and expected packaging configurations of RH TRU mixed waste. The OJT must be
conducted by an experienced and qualified VE operator. The training programs will be sitespecific due to differences in equipment and waste configurations. For example, the particular
physical forms and packaging configurations at each site will vary, so operators must be trained
on types of RH TRU mixed waste that are generated, stored, and/or characterized using VE at
that site. VE personnel must be requalified every two years.
Although the site-specific training programs will vary, the sites that use VE must have a training
program containing the following required formal training elements:

29
30
31
32
33
34
35
36
37
38
39
40
41

C
C
C
C

project requirements
container identification and labeling
applicable state and federal regulations
site-specific instruction
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

The site must have a site-specific training program, including OJT, addressing the following
aspects of waste characterization with VE, as applicable to the waste characterization being
conducted using VE:
C
C
C
C
C

Each VE facility must designate a VE expert. The VE expert must be familiar with the RH TRU
mixed waste-generating processes that have taken place at the site, all the types of RH TRU
mixed waste being characterized at that site using VE, and the data that are collected from VE
operations.
The VE expert must be responsible for the overall direction and implementation of VE at that
facility. The site must specify in the QAPjP the selection, qualification, and training requirements
of the VE expert.
A VE test container must be used and must include items representative of the physical
properties and packaging conditions of the waste streams at the site and must include prohibited
items (i.e., liquid in excess of one percent). The test container contents must be successfully
identified by the operator as part of the qualification process. To become qualified, VE operators
must, at a minimum:
C

Successfully pass a comprehensive exam based on training enabling objectives. The
exam will address the VE training and implementation requirements. A minimum score of
80 percent is required to pass the comprehensive exam.

C

Demonstrate capability in the presence of the site VE expert.

22
23
24

identification of summary category groups
identification of waste material parameters
packaging configurations
identification of residual liquids
identification of prohibited items

29

Operators must be qualified at least every two years, based on evidence of continued satisfactory
performance. Unsatisfactory performance is defined as the failure to identify a prohibited item in
a training container or a score of less than 80 percent on the comprehensive exam. Retraining
and demonstration of satisfactory performance are required before an operator is again allowed
to perform VE for the WIPP program.

30

R-4.2.2.3 Quality Assurance Objectives

31

The following QAOs apply to the VE method:

25
26
27
28

32
33
34
35
36

Precision QAO – Precision is maintained by reconciling any discrepancies between two
operators (or between the operator and the independent technical reviewer) with regard to the
identification of important waste characteristics (i.e., physical form of the waste and absence of
residual liquid in excess of one percent by volume) within a single container. Any container
with unreconciled discrepancies cannot be shipped to the WIPP.

37
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1
2
3

Accuracy QAO – Accuracy is maintained by requiring operators to successfully identify 100
percent of the items in a training container during their initial qualification and subsequent
requalification.

4
5
6

Representativeness QAO – The contents placed in a container will be described on the data
forms.

7
8
9

Completeness QAO – The relevant waste information must be collected. This information
must be documented on a videotape and/or data form, or other unalterable media.

10
11
12
13
14
15
16

Comparability QAO – Comparability is ensured by a site meeting the training requirements and
complying with the minimum standards used to implement this characterization process.
In some instances, waste will be contained in opaque containers and not all items will be visible to
the operator (e.g., sealed paint cans or 5-gallon buckets). If these containers are not opened
during VE, source documents must be available in the AK record that allow the operator to identify
the contents of the closed containers.

27

VE data that were collected prior to the approval of the RH WAP may be used to perform the 1010-All method. If VE videotapes (or equivalent media) are available for characterization performed
prior to the approval of the RH WAP, these may be reviewed by operators qualified per the
requirements of this RH WAP to implement 10-10-All.. Testing batch data reports must be
prepared and reviewed in accordance with the requirements of the RH WAP to document
characterization using existing videotapes. Visual examination data sheets that are not supported
by videotapes (or equivalent media) may be used to implement the 10-10-All method, if the site
can demonstrate that the procedures used met the technical requirements of the RH WAP and
that the VE operators were trained to requirements equivalent to those required by the RH WAP.
Testing batch data reports must be prepared and reviewed in accordance with the requirements of
the RH WAP to document characterization using existing VE data sheets.

28

R-4.2.3 Radiography

29
31

Sites may use radiography to confirm the data in the AK record and/or to collect additional data on
RH TRU mixed waste streams for achieving the DQOs. The Permittees shall require that site to
meet the following method, training, and QAO requirements.

32

R-4.2.3.1 Radiography Method

33

Radiography involves the use of penetrating radiation to examine the contents of containers. The
examination will be recorded on a signed data form accompanied by visual evidence such as
videotape or other unalterable media.

17
18
19
20
21
22
23
24
25
26

30

34
35
36
37
38
39
40
41

Radiography shall consist of a qualitative evaluation of the waste container contents and shall be
recorded on videotape (or another equivalent unalterable medium). A radiography data form shall
be used to document the data that are collected by a trained radiography operator. Sites that use
radiography must use controlled procedures that identify all data that must be collected during
radiography and entered on the radiography data form. At a minimum, the radiography data to be
entered on the radiography data form must include:
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1
2
3
4
5

C
C
C
C
C

6
7

C

8
9
10
11
12
13
14
15

C
C
C
C
C
C
C

container number
container waste stream designation
operator(s) performing the radiography
description of container contents including waste material parameters that are present
determination of whether the waste matches the waste stream description in the AK
summary report
determination of whether residual liquids exceed one percent by volume of the waste
container
description of packaging, including any liners used
a description of any prohibited items present or a statement that there are none
date of radiography
videotape or equivalent media identification number
videotape or equivalent media start and stop time
title and revision number of the radiography procedure used
signature of trained operator

28

At the beginning of each day, prior to performing radiography on any waste containers, the
radiography equipment must be checked by observing a known test target to verify image quality.
A videotape recording (or a recording on an equivalently unalterable media) shall be made of the
test target and each waste container scan. Independent replicate scans shall be performed on
one waste container per day or once per testing batch, whichever is less frequent. Independent
observations of one scan (not the replicate scan) shall also be made once per day or once per
testing batch, whichever is less frequent, by a qualified radiography operator other than the
individual who performed the first examination. A testing batch is a suite of waste containers
undergoing radiography using the same testing equipment. A testing batch can be up to 20 waste
containers. The radiography data form shall be used to document the data that are collected.
Sites that use radiography must have trained radiography operators who can scan the waste
container, generate the recorded image, interpret the image, and complete the radiography data
form. A second trained operator is necessary for the independent observation.

29

R-4.2.3.2 Radiography Training

30

The site shall have a training program that provides radiography operators with both OJT and
formal training. Radiography operators shall be instructed in the specific RH TRU mixed wastegenerating practices and typical packaging configurations. The OJT shall be conducted by an
experienced, qualified radiography operator prior to qualification of the training candidate.
Because of differences in equipment, waste configurations, and the types of data being collected
during radiography, the training programs will be site-specific. For example, certain sites use
digital radiography equipment, which is operated differently than real-time radiography equipment.
In addition, the waste and packaging configurations at each site will vary; therefore, radiography
operators shall be trained on the types of RH TRU mixed waste that are representative at that site.

16
17
18
19
20
21
22
23
24
25
26
27

31
32
33
34
35
36
37
38
39
40
41
42

Although the site-specific training programs will vary based on the data that are being collected
using radiography, sites that use radiography shall have a training program including the following
required formal training elements:
C

project requirements
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C
C
C
C
C
C
C

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

applicable state and federal regulations
basic principles of radiography
radiographic image quality and calibration
radiographic scanning techniques
radiography of waste forms
standards, codes, and procedures for radiography
site-specific instruction

Each site that uses radiography must have a site-specific training program that addresses the
following aspects of waste characterization using radiography:
C
C
C
C
C
C

system operation
identification of packaging configurations
identification of summary category groups
identification of waste material parameters
identification of prohibited items
identification of residual liquids

16
17
18
19
20
21
22

A radiography test container shall be examined as part of the radiographer qualification. The
radiography test container shall include items representative of the physical properties of the
waste streams at the site and must include prohibited items (e.g, liquid in excess of one percent).
The test container contents shall be successfully identified by the operator as part of the
qualification process. Qualified radiography operators shall, at a minimum:
C

Successfully pass a comprehensive exam based on training enabling objectives. The
comprehensive exam will address radiography operation, documentation, characterization,
and procedural elements stipulated in this WCPIP. A minimum score of 80 percent is
required to pass the comprehensive exam.

C

Perform practical capability demonstration in the presence of the appointed site
radiography subject matter expert (this person is an experienced radiography operator who
is qualified as an OJT trainer).

23
24
25
26
27
28

34

Operators shall be qualified, at least every two years, based on evidence of continued satisfactory
performance (primarily audio/videotape reviews). Unsatisfactory performance is defined as the
failure to identify a prohibited item in a test container or a score of less than 80 percent on the
comprehensive exam. Retraining and demonstration of satisfactory performance are required
before an operator is again allowed to operate the radiography system for the purposes of this
WCPIP.

35

R-4.2.3.3 Quality Assurance Objectives

36

The following QAOs shall apply to the radiography method:

29
30
31
32
33

37
38
39
40

Precision QAO – Precision is maintained by reconciling any discrepancies between two
operators with regard to the identification of important waste characteristics (e.g, physical form
of the waste and absence of residual liquid in excess of one percent by volume) within a single
container. Any container with unreconciled discrepancies cannot be shipped to the WIPP.
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1
2
3

Accuracy QAO – Accuracy is obtained by using a target to tune the image for maximum
sharpness and by requiring operators to successfully identify 100 percent of the items in a
training container during their initial qualification and subsequent requalification.

4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

Representativeness QAO – All of the relevant contents in a container selected for radiography
will be described.
Completeness QAO – All of the relevant waste information must be assembled and must show
that each of the containers in the waste stream belongs to the waste stream. This information
must be documented on videotape or other equivalent media and data form.
Comparability QAO – Comparability is ensured through a site meeting the training
requirements and complying with the minimum standards used to implement the radiography
process.
Radiography data that were collected prior to the approval of the RH WAP may be used to
perform the 10-10-All method. If radiography videotapes (or equivalent media) are available for
characterization performed prior to the approval of the RH WAP, these may be reviewed by
operators qualified per the requirements of this RH WAP to implement 10-10-All.. Testing batch
data reports must be prepared and reviewed in accordance with the requirements of the RH WAP
to document characterization using existing videotapes..

19
20

R-5.0 Procedural Requirements

21

The Permittees shall have specific procedures for accepting RH TRU mixed waste for disposal at
the WIPP facility. These include procedures to:
•
receive off-site generated waste,
•
ensure compliance with permit provisions,
•
disposition non-compliant wastes,
•
ensure health and safety during waste receipt, storage, and disposal, and
•
manage and store records.

22
23
24
25
26
27

29

The following sections address the procedural requirements for RH TRU mixed waste receipt at
WIPP.

30

R-5.1 Procedures for Receiving Off-Site Generated RH TRU mixed Waste

31

The Permittees’ procedure for receiving off-site generated RH TRU mixed waste is a two-phase
process. Phase I shall be implemented prior to shipping the RH TRU mixed waste to the WIPP
facility. Phase II shall occur after the RH TRU mixed waste shipment arrives but before it is
emplaced in the repository.

28

32
33
34
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1

R-5.1.1 Phase I: RH TRU mixed Waste Stream Screening and Verification

2

The first phase of the waste screening and verification process shall occur before RH TRU mixed
waste is shipped to the WIPP facility. Before the Permittees begin the process of accepting RH
TRU mixed waste from a site, an initial audit of that site shall be conducted as part of the
Permittees' Audit and Surveillance Program for RH TRU mixed waste. The RCRA portion of the
site audit program shall provide on-site verification of characterization procedures, data report
preparation, and record keeping to ensure that all applicable provisions of the RH WAP are met.

3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

The Permittees shall review 100 percent of waste characterization data transmitted to WIPP via
the WWIS (i.e., Summary Category Group, waste material parameters, EPA hazardous waste
numbers, and absence of prohibited items), the WSPF, and the RH TRU mixedCharacterization
Reconcilation Report. The WWIS data entries, WSPF, and RH TRU mixedCharacterization
Reconciliation Report shall be verified as complete by the Permittees and approved prior to
shipment of the waste. These characterization data shall be used as the basis for acceptance of
waste for disposal. If inconsistencies or errors in documentation are discovered as a result of the
Phase I review, the sites shall be contacted by the Permittees and required to provide the
necessary additional information to resolve the inconsistency or error before that RH TRU mixed
waste stream is approved for shipment to the WIPP facility. The Permittees shall not receive the
RH TRU mixed waste stream until any inconsistencies discovered in the Phase I review are
resolved and a WSPF has been approved.

22

Waste data transmitted via the WWIS after WSPF approval shall be compared with the approved
WSPF. Any container with a hazardous waste stream description different from an approved
WSPF shall not be disposed of at WIPP.

23

R-5.1.1.1 WWIS RH TRU mixed Waste Module Description

24

31

All sites planning to ship RH TRU mixed waste to WIPP shall supply the Summary Category
Group, waste material parameters, EPA hazardous waste numbers, and a verification of the
absence of prohibited items for each container to the WWIS RH TRU mixed waste module. The
Permittees shall review data reported for each container of each shipment prior to providing
notification to the site that the shipment is acceptable. The site shall be required to correct any
inconsistency or error discovered during this review and re-transmit the corrected data prior to
acceptance of the data by the WWIS RH module. Read-only access to the WWIS RH TRU mixed
waste module shall be provided to the NMED.

32

The WWIS RH TRU mixed waste module shall generate the following:

33

•

20
21

25
26
27
28
29
30

34
35
36
37
38
39

RH TRU mixed Waste Emplacement Report: This report shall be added to the operating
record as an indication of the quantities of waste, date of emplacement, and location of
authorized canisters in the repository. The Permittees shall document the specific
hazardous waste disposal unit (HWDU) (panel), room, and borehole location of the
canisters. This report shall be generated on a weekly basis. Locations of canisters shall
also be recorded on a map separate from the WWIS. Reports and maps that are included
as part of the operating record shall be retained at WIPP for the life of the facility.

PERMIT ATTACHMENT R
Page R-27 of 35
Page 5-39

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU Mixed Waste
May 5, 2003
1

•

Shipment Summary Report: This report shall contain a list of container identification
numbers for every container in the shipment. This report is used by the Permittees to verify
containers in a shipment and shall be generated on a shipment basis.

•

Waste Container Data Report: This report shall be generated on a waste stream basis and
shall report, by container identification number, each container input into the WWIS from
that waste stream. This report shall have container data on the Summary Category
Group,waste waste material parameters, EPA hazardous waste numbers, and the status
of prohibited items. This report shall be generated and attached to the WSPF for inclusion
in the facility operating record and shall be maintained for the life of the facility. For waste
shipped in the 10-160B, this report shall track the placement of 55-gallon drums into
repository canisters.

•

Data Change Log Report: This short report shall list the date of the change, the user
identification number, the fields changed, and the reason for the change. A longer report
shall list the information provided on the short report and include both a before and an after
image of the record for each change, a before-record for each deletion, and the new
information for added records. These reports shall provide an auditable trail for the data in
the data change log database.

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

Access to the WWIS shall be controlled by the Permittees' Data Administrator (DA) who shall
control the WWIS users based on approval from management personnel.
The RH TRU mixed waste sites shall only have access to data that they have supplied and only
until the data have been formally accepted by the Permittees. After the data have been accepted,
the data are protected and can only be changed by an authorized DA.

28

The WWIS has a data change log that shall require a justification for the change from the DA prior
to accepting the change. The data change information, the user ID of the authorized DA making
the change, and the date of the change shall be recorded in the data change log automatically.
The data change log cannot be revised by any user, including the DA. The data change log shall
be subject to internal and external reviews and shall provide an auditable trail for all changes
made to previously approved data.

29

R-5.1.1.2 Examination of the Waste Stream Profile Form and Container Data Checks

30

When the required waste stream characterization data have been collected by a site and the initial
site audit has been successfully completed, the SPM can verify that waste stream characterization
meets the applicable RH WAP requirements during reconciliation with DQOs (Section R-3.5). The
SPM shall then complete a WSPF and submit it to the Permittees, along with the accompanying
RH waste Characterization Reconciliation Report for that waste stream.

23
24
25
26
27

31
32
33
34
35
36
37
38
39

All data necessary to check the accuracy of the WSPF shall be transmitted with the WSPF for
verification by the Permittees. This provides notification that the site considers that the waste
stream has been characterized for disposal.
The Permittees shall be responsible for the verification of completeness and accuracy of the
WSPF. Part of the WSPF approval process is the RH TRU mixed waste Characterization
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

Reconciliation Report completeness/accuracy review and acceptance by the Permittees. This
approval includes verification that the report documents how the DQOs were achieved for the
waste stream.
The site shall transmit data on a container basis via the WWIS. This data submittal can occur at
any time while the data are being collected but shall be complete for each container prior to
shipment. Container data in the WWIS for the waste stream being reviewed shall be available to
the Permittees as supporting information during WSPF review and approval. If inconsistencies or
errors in the WSPF are identified, sites shall be responsible for resolving these discrepancies. The
WSPF shall pass all verification checks by the Permittees in order for the waste stream to be
approved for shipment to the WIPP facility.
For RH TRU mixed waste, the EPA hazardous waste numbers on each WSPF shall be compared
to those in Permit Attachment O to ensure that the only RH TRU mixed wastes that are approved
for shipment to WIPP are sent to the facility. Some of the waste may also be identified by unique
state hazardous waste numbers. These wastes are acceptable at the WIPP as long as the
requirements of the TSDF-WAC for RH TRU mixed waste are met. Permittees shall review the RH
TRU mixed waste Characterization Reconciliation Report to verify that the appropriate EPA
hazardous waste numbers have been assigned. The Permittees shall verify that TSDF-WAC
compliance has been met prior to disposal by the site.
Upon the Permittees' approval of the RH TRU mixed waste stream for disposal, the site may begin
shipping waste containers from that waste stream. The approved WSPF shall be provided to
NMED prior to management, storage, or disposal of RH TRU mixed waste from the applicable
waste stream.

30

The Permittees shall also verify that three types of data are reported for every container of RH
TRU mixed waste that is sent to WIPP: 1) an assignment of the waste stream's waste description
by Summary Category Group; 2) a determination of EPA hazardous waste numbers; and 3) a
determination of compatibility based on the assigned EPA hazardous waste numbers being
present in Attachment O. The RH TRU mixed waste Characterization Reconciliation Report shall
indicate if the characteristics of ignitability, corrosivity, and reactivity have been addressed for the
waste stream. The final verification of waste compatibility shall be performed using Appendix C1 of
the WIPP RCRA Part B Permit Application (DOE, 1997), the compatibility study.

31

R-5.1.2 Phase II: Waste Shipment Screening and Verification

32

Phase II of the screening and verification process includes examination of the waste shipment
after the waste shipment has arrived. The Phase-II determinations are: 1) a determination of the
completeness and accuracy of the EPA Uniform Hazardous Waste Manifest for mixed waste
shipments; 2) a determination of waste shipment completeness; 3) a determination that an
applicable land disposal restriction (LDR) notice has been completed and either is included with
the first shipment for the waste stream or is on file at the facility for subsequent shipments of
waste for the waste stream; and 4) a determination of any identification and resolution of waste
shipment irregularities.

23
24
25
26
27
28
29

33
34
35
36
37
38
39
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3

Only those waste containers that pass all Phase II waste screening determinations shall be
emplaced at WIPP. For each mixed waste container shipped, the Permittees shall ensure that the
sites provide the following information:

4

•

1
2

S
S
S
S
S

5
6
7
8
9
10

•

12
13

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

•

Site name and EPA ID
Site contact name and phone number
Quantity of waste (piece-count)
List of shipping container IDs (i.e., shipping cask ID number)
Signature of authorized generator representative

LDR Notice Information:
S
S
S

11

14

Uniform Hazardous Waste Manifest Information:

EPA Hazardous Waste Number(s)
Date the waste is subject to prohibition
Note that the waste is not prohibited from land disposal at WIPP

Specific Container information (supplied via the WWIS):
S
S
S

Waste Stream Identification Number
List of EPA Hazardous Waste Numbers per container
Date the final audit report was approved by the NMED

This information shall be available through the WWIS. Container-specific information shall have
been supplied electronically as part of the Phase I Screening and shall have been supplied and
approved for shipment prior to shipment of the waste to WIPP.
The Permittees shall verify each approved shipment upon receipt at WIPP against the data on the
WWIS shipment summary report to ensure that each container is accompanied by the required
information. A Waste Receipt Checklist shall be used to document the verification and shall be
maintained in the Permittees operating record.
R-5.1.2.1 Examination of the EPA Uniform Hazardous Waste Manifest and Associated Waste
Tracking Information for RH TRU mixed Waste Shipments
Upon receipt of a RH TRU mixed waste shipment, the Permittees shall make a determination of
EPA Uniform Hazardous Waste Manifest completeness and sign the manifest to allow the driver to
depart. The Permittees shall determine waste shipment completeness by verifying the unique, barcoded identification number on each payload container of RH TRU mixed waste with data in the
WWIS.
For shipment in the RH-72B cask, only one payload container barcode is used. For shipments in
the CNS 10-160B cask, the WWIS links the bar-coded identification numbers of all containers in a
specific waste shipment to the shipment identification number, which is also written on the EPA
Hazardous Waste Manifest. Sites electronically transmit the waste shipment information to the
WWIS before the RH TRU mixed waste shipment is transported.
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3

The WWIS shall maintain waste container receipt and emplacement information provided by the
Permittees. It shall include the following information associated with each payload container of RH
TRU mixed waste:

7

•
•
•
•

8

R-5.1.2.2 Examination of the LDR Notice for RH TRU mixed Waste Shipments

9

17

RH TRU mixed waste designated by DOE for waste disposal at the WIPP is exempt from the
LDRs by the Land Withdrawal Act Amendment (Public Law 104-201). This amendment states that
WIPP “Waste is exempted from treatment standards promulgated pursuant to section 3004(m) of
the Solid Waste Disposal Act (42 U.S.C. 6924(m)) and shall not be subjected to the Land Disposal
prohibitions in section 3004(d), (e), (f), and (g) of the Solid Waste Disposal Act.” Therefore, for
each waste stream of RH TRU mixed waste, sites shall provide the Permittees with a one-time
notice that the waste is not prohibited from land disposal. The Permittees shall review the LDR
notice for accuracy and completeness. The site shall prepare this notice in accordance with the
requirements of 20.4.1.800 NMAC (incorporating 40 CFR §268.7(a)(4)).

18

R-5.1.2.3 Verification

19

25

The Permittees shall identify any shipment irregularities. A check shall be performed by the
Permittees comparing the data on the WWIS Shipment Summary Report for the shipment to the
actual shipping papers (including the EPA Uniform Hazardous Waste Manifest). This check also
verifies that the containers included in the shipment are those for which approved shipping data
already exist in the WWIS Transportation Data Module. If all of the container identification
numbers and the information on the shipping papers agree with the WWIS Shipment Summary
Report, the containers shall be approved for disposal at the WIPP facility.

26

R-5.1.2.4 Waste Shipment Screening QA/QC

27

34

Waste shipment screening QA/QC ensures that RH TRU mixed waste received is that which has
been approved for shipment during the Phase I screening. This is accomplished by maintaining
QA/QC control of the waste shipment screening process. The screening process shall be
controlled by administrative processes that shall generate records documenting waste receipt that
shall become part of the waste receipt record. The waste receipt record documents that container
identifications correspond to shipping information and approved RH TRU mixed waste streams.
The Permittees shall extend appropriate QA/QC practices to the management of records
associated with waste shipment screening determinations.

35

R-5.2 Procedures for Non-Compliant Wastes

36

Any inconsistencies or errors identified during Phase II screening shall be documented. The site
technical contact (listed on the manifest) shall be asked to resolve inconsistencies or errors with
shipments. If the inconsistency or error is identified prior to removal of the containers from the
shipping cask, the waste shall be retained in the parking area container storage unit. If the
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6
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20
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30
31
32
33
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Closure date of the shipping cask used to ship the waste to WIPP
Cask receipt date
Container emplacement date
Container emplacement location
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19

inconsistency or error is identified after the waste containers are removed from the shipping cask,
the waste shall be retained in the RH TRU mixed waste Bay Waste Container Storage Area of the
Waste Handling Building until the inconsistency or error is resolved. Errors on the manifest can be
corrected by the Permittees with a verbal (followed by a mandatory written) concurrence by the
site technical contact.
The Permittees shall be responsible for the resolution of inconsistencies or errors, notification of
the NMED of significant manifest discrepancies, as well as returning the original copy of the
manifest to the site.
A significant manifest discrepancy as defined in 20.4.1.500 NMAC (incorporating 40 CFR
§264.72(a)) is a difference between the quantity or type of hazardous waste designated on the
manifest and the quantity or type of hazardous waste the WIPP facility actually receives. All
significant manifest discrepancies that are unresolved within fifteen (15) days of RH TRU mixed
waste receipt shall be immediately reported to the NMED in writing. The NMED shall be notified
and an appropriate corrective action determined. As part of the corrective action, notifications to
the NMED shall consist of a letter describing the discrepancies, discrepancy resolution, and a copy
of the manifest. If the manifest discrepancies have not been resolved within thirty (30) days of
waste receipt, the shipment will be returned to the generator/storage facility. If it becomes
necessary to return waste containers to the generator/storage site, a new EPA Uniform Hazardous
Waste Manifest may be prepared by the Permittees.

24

If containers are returned to the site, documentation of the returned containers shall be recorded
in the WWIS. Changes shall be made to the WWIS data to indicate the current status of the
container(s). The reason for the WWIS data change and the record of the WWIS data change
shall be maintained in the data change log of the WWIS, which shall provide an auditable record
of the returned shipment.

25

R-5.3 Procedures to Ensure Compliance with Permit Provisions

26

An important part of the Permittees' verification process to ensure compliance with WIPP Permit
provisions is the Permittees' Audit and Surveillance Program for RH TRU mixed waste, which is
detailed in Appendix R3. The focus of this audit program is compliance with this RH WAP and the
Permit. This audit program developed for the Permit addresses Permit mandated waste
characterization activities and evaluates compliance with standard operating procedures (SOPs)
and the RH WAP. Audits shall ensure that containers and their associated documentation are
tracked. Operator qualifications shall be verified and QA procedures shall be surveyed. A final
report that includes site audit results shall be provided to NMED for approval. A final audit report
shall contain the site-specific checklists and the applicable RH WAP-related corrective action
report (CAR) resolutions and shall be kept in the WIPP facility operating record until closure of the
WIPP facility.

20
21
22
23

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

An initial audit shall be conducted at each site that performs RH TRU mixed waste
characterization activities prior to the formal acceptance of the WSPFs and/or any waste
characterization data supplied by the sites. Audits shall be performed at least annually thereafter,
including the possibility of unannounced audits (i.e., not a regularly scheduled audit). These audits
shall allow NMED to verify that the Permittees have implemented the RH WAP and that sites have
implemented a program for characterizing RH TRU mixed waste that meets applicable RH WAP
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requirements. The accuracy of physical waste description and waste stream assignment provided
by the site shall be verified, as appropriate, by review of the AK process, VE and/or radiography
results and review and evaluation of data records and VE and/or, radiography images (as
necessary). For sites that manage CH TRU mixed waste and RH TRU mixed waste audits of both
characterization processes may occur simultaneously. No RH TRU mixed waste stream shall be
shipped to WIPP unless the characterization of that waste stream, including the AK process
applied to that waste stream, has been audited and approved by the Permittees and a final audit
report for that waste stream has been approved by NMED. More detail on the audit process as it
applies to RH TRU mixed waste is provided in Appendix R3.

10

R-5.4 Health and Safety Protocols

11

The management, storage, and disposal of RH TRU mixed waste is performed with numerous
health and safety protocols to ensure worker safety during operations. All RH TRU mixed waste is
managed to ensure that workers are shielded from the waste at all times. In addition, surface
samples, or swipes, are taken during various stages of the waste unloading and handling process
to verify that no releases have taken place.

12
13
14
15

20

The WIPP has a shielded hot cell for placing drums of RH TRU mixed waste into canisters prior to
disposal. The WIPP uses a specially designed shielded facility cask to transport the canisters of
RH TRU mixed waste into the underground HWDUs. Additional information on the waste handling
processes and the health and safety protocols for RH TRU mixed waste are provided in the
addenda to Permit Attachments M, M1, and M2.

21

R-5.5 Records Management

22

As part of the WIPP facility's operating record, data and documents associated with RH TRU
mixed waste characterization are managed in accordance with standard records management
practices. The storage of the Permittees' copy of the manifest, LDR notice, RH TRU mixed waste
Characterization Reconciliation Report, WSPFs, and other related records shall be identified on
the appropriate records inventory and disposition schedule.

16
17
18
19

23
24
25
26

28

Waste characterization data and documents related to waste characterization that are part of the
WIPP facility operating record are managed in accordance with the following guidelines:

29

•

Records shall be legible

30

•

Corrections shall be made with a single line through the incorrect information, and the date
and initials of the person making the correction shall be added
Reproducible ink is required

34

•
•
•

35

•

Records shall be reviewed for completeness

36

•

Records shall be validated by the cognizant manager or designee

27

31
32
33

Use of highlighters on records is discouraged
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•

Active records shall be stored when not in use

2

•

Quality records shall be kept in a one-hour (certified) fire-rated container or a copy of
a record shall be stored separately (sufficiently remote from the original) in order to prevent
destruction of both copies as a result of a single event such as fire or natural disaster

•

Unauthorized access to the records is controlled by locking the storage container or
controlling personnel access to the storage area

3
4
5
6

8

The following records shall be maintained for waste characterization purposes as part of the WIPP
facility operating record:

9

•

Completed WSPFs and accompanying documentation, including individual container data
as transmitted via the WWIS (or received as hard-copy) and any discrepancy-related
documentation

12

•

Completed Waste Receipt Checklists and discrepancy-related documentation

13

•

RH TRU mixed waste Emplacement Report

14

•

Audit reports and CARs from the Permittees' RH TRU mixed waste Audit and Surveillance
Program audits

7

10
11

15

17

These records shall be maintained for each RH TRU mixed waste container managed at the WIPP
facility.

18

R-5.6 Reporting

19
21

The Permittees shall provide a biennial report to NMED in accordance with 20.4.1.500 NMAC
(incorporating 40 CFR §264.75) that includes information on actual RH TRU mixed waste volume
and waste descriptions received for disposal during the time period covered by the report.

22

R-5.7 Changes to RH WAP Related Plans or Procedures

23

Controlled changes to RH WAP related plans or procedures at the generator/storage sites shall be
managed through the document control process described in the quality assurance program
document (QAPD). The SPM and the Site Project QA Officer shall review all non-administrative
changes and evaluate whether those changes could impact achieving the DQOs specified in this
RH WAP. After site certification, any changes to RH WAP related plans or procedures that could
positively or negatively impact achieving the DQOs shall be reported to the Permittees within five
(5) days of identification by the project level review. Plan and procedure changes that could
positively or negatively impact achieving DQOs require approval of the Permittees prior to
shipment of RH TRU mixed waste to WIPP that is affected by the change. The Permittees shall
send NMED a monthly summary briefly describing the changes to plans and procedures identified
pursuant to this section during the previous month.

16

20

24
25
26
27
28
29
30
31
32
33
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APPENDIX R1

2

EXAMPLE WASTE STREAM PROFILE FORM and EXAMPLE ACCEPTABLE

3

KNOWLEDGE PROCESS PROCEDURE
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WASTE STREAM PROFILE FORM (EXAMPLE)
Waste Stream Profile Number:
Generator Site Name:
Technical Contact:
Generator Site EPA ID:
Technical Contact Phone Number:
Date of audit report approval by NMED:
Title, version number, and date of documents used for WAP Certification:
WIPP ID:
Waste Stream Name:
Description from the WTWBIR:

Summary Category Group:

Defense Waste: G Yes G No
Check one: G CH G RH
Number of Drums
Number of Canisters
Batch Data Report numbers supporting this waste stream characterization:
List applicable EPA Hazardous Waste Numbers (2)
Applicable TRUCON Content Codes:
Acceptable Knowledge Information (1)
(For th e follow ing, en ter sup porting doc um enta tion us ed {i.e., refe renc es a nd d ates })

Information Used: (list)
Program Information
•
•
•
•
•
Waste identification/categorization schemes:
•
Types and quantifies of waste generated:
•
Correlation of waste streams generated from the same building and process, as applicable:
Waste Stream Information: (list)
•
•
•
•
Testing, if needed:
•
Radiography or Visual Examination:
Procedure Title:
Number:

Date:

Waste Stream Profile Form certification
I hereby certify that I have reviewed the information in this Waste Stream Profile Form, and it is complete and accurate
to the best of my knowledge. I understand that this information shall be made available to regulatory agencies and that
there are significant penalties for submitting false information, including the possibility of fines and imprisonment for
knowing violations.

Signature of Site Project Manager
NOTE:

Printed Name and Title

Date

(1)

Use back of sheet or continuation sheets, if required.

(2)

If radiogra phy, vis ual ex am ination , hea dsp ace gas ana lysis, and /or hom oge neo us s olids/s oils/gra vel sa m ple an alysis w ere u sed to
determine EPA Hazardous Waste Numbers, attach signed Characterization Information Summary documenting this determination.
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ACCEPTABLE KNOWLEDGE PROCESS PROCEDURE (EXAMPLE)

2

Note: This procedure describes the AK process for both EPA regulated and NMED
regulated aspects of the characterization of waste for disposal at WIPP. Therefore,
some of the DQOs that are addressed by this procedure are not subject to
regulation under the WIPP Hazardous Waste Facility Permit (HWFP). The term
“qualification”, as used in this procedure, refers to the process described in 40 CFR
194.22(b) and is not applicable to waste characterization under the HWFP.

3
4
5
6
7

8
9

The generator/storage sites may modify this procedure to address specific site
needs, but no hazardous waste related requirements may be deleted.

10

1.0

11

14

This procedure describes the process for the identification, compilation, documentation,
qualification, confirmation, and reconciliation of acceptable knowledge (AK) for remotehandled (RH) transuranic (TRU) waste to be disposed of at the Waste Isolation Pilot Plant
(WIPP).

15

2.0

16
17

The AK process is used as a method to characterize RH TRU mixed waste and support
demonstration of compliance with applicable EPA and NMED regulatory requirements.

18

3.0

19

AK personnel:

12
13

20
21

Purpose

Scope

Responsibilities

C
C

22
23

C

24
25
26

C
C

27
28
29
30
31

32

33
34

C
C
C
C

Identify and compile AK source documents that will be used to characterize the waste
Use compiled information to characterize the waste and document any and all pertinent
information
Compile AK information to demonstrate compliance with the applicable EPA RH TRU
mixed waste DQOs
Assign unique tracking numbers to AK source documents
Write AK source document summaries, identifying the relevant information and noting any
limitations associated with source documents
Resolve discrepancies in or between AK source documents
Recommend the process for the qualification of AK information
Compile the AK information into an auditable record
Develop an AK Summary Report for each RH TRU mixed waste stream

Site Project Manager (SPM):
C

Review the AK source document summaries for source documents listed on the source
document reference list to ensure adequacy of AK information
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C

1
2
3

C
C

4
5
6
7
8
9
10

11

Site Project Quality Assurance (SPQA) Officer
C
C

12
13
14
15
16
17

The RH TRU mixed waste WIPP Waste Characterization Program Implementation Plan
(WCPIP)
The WIPP Hazardous Waste Facility Permit
C The nonconformance and corrective action process
C This procedure
C Site-specific training relative to the contents of the site’s waste streams
C Determining radiological contents of individual containers
C

19

C

21
22
23
24
25

Perform duties and responsibilities described in Appendix E of the CBFO QAPD
Ensure that all required data reviews have been performed and documented.

4.0
Training
Generator/storage site personnel responsible for compiling AK, characterizing RH TRU
mixed waste streams using the AK process, and assessing the AK characterization shall
be qualified and trained in:

18
20

Review the results of the qualification of AK information by a) confirmatory testing, b)
equivalent QA, c) peer review, or d) corroborative data to determine if the AK information
compiled can be used for DQO compliance
Document the reconciliation of AK confirmation data with the AK record
Review and approve the AK Summary Report and any confirmatory data compiled and
verify that all DQOs are met, documenting this compliance in a characterization
reconciliation report (CRR) that is an attachment to the AK Summary Report. The CRR, in
a checklist format, identifies the individual DQO, the data compiled that satisfies the DQO,
the sources of those data, and how the data were qualified in accordance with 40 CFR
§192.22(b)

5.0

Compiling AK Documentation
5.1

26
27
28
29
30

Research relevant information to support characterization of the RH TRU mixed
waste stream. Personnel who will be responsible for characterization of the RH
TRU mixed waste stream(s) of interest should be involved in the process of AK
compilation to ensure that adequate AK information is compiled. Sources of AK
information may include:

31
32
33
34

C
C
C

35
36
37
38

39
40
41

C
C
C

published documents and controlled databases
unpublished data
internal procedures and notes such as logbooks, correspondence, such as memoranda,
letters, telephone logs, interviews, and e-mails
engineering documents
mission statements
procurement documents
5.2

AK personnel compile available relevant information that can be used to
characterize the waste and help delineate waste streams. This information may
include:
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C
C
C
C
C
C
C
C
C
C
C

1
2
3
4
5
6
7
8
9
10
11

Previous NDA, radiochemistry, dosimetry, VE, and nondestructive examination (NDE) data
Waste generating procedures
Physical, chemical and radionuclide inputs to the process
Time period that the process took place
Facilities involved
Types of waste generated (waste material parameters)
Process descriptions and flow diagrams
Packaging logs and video tapes
Material Safety Data Sheets
Procurement records
Administrative controls used as a basis for the absence of residual liquids.

12

15

The information as compiled should include as much container-specific information as is available
such as radionuclide, waste material parameter data and the presence of prohibited items from
waste container input forms, data sheets, or logbooks.

16

5.3

If correlations and similarities between CH TRU mixed waste and RH TRU mixed waste
operations at the generator/storage site can be demonstrated, include characterization
information for the CH TRU mixed waste as part of the RH TRU mixed waste stream AK
information to meet the required DQOs. Such correlations must be documented on the
Correlation and Surrogate Summary Form and included as part of the AK Summary
Report.

5.4

If correlations and similarities between the RH TRU mixed waste operations at
other generator/storage sites can be demonstrated, include characterization
information for that RH TRU mixed waste stream as part of the AK information to
meet the required DQOs. Such correlations must be documented on the
Correlation and Surrogate Summary Form and included as part of the AK Summary
Report.

5.5

Identify the source documents and records that will be used in the process of
compiling the AK record to assist in characterizing the waste, assign them a
number unique to the site and list them on the AK Source Document Reference List
. A source document summary shall be developed that provides a summary of the
relevant information in the AK source document. Limitations of the information in
the AK source document shall be listed on the AK source document summary.

5.6

Identify and resolve discrepancies in the AK record and attempt to resolve them through
the compilation of additional AK information, which may include the interview of additional
personnel. In the effort to resolve discrepancies, the site may chose to apply the most
conservative characteristics to the waste steam based on the available AK information.
For example, the site may chose to conservatively assign the presence of a radionuclide
based upon discrepant AK. AK discrepancy resolutions must be documented in the AK
record and referenced in the source document reference list. If discrepancies in the AK

13
14

17
18
19
20
21

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
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record cannot be resolved or if the resolution results in failure to meet a DQO, the waste
cannot be approved for shipment to the WIPP without further evaluation.

1
2
3

6.0

Characterize the Waste and Prepare the AK Summary Report

4

6.1

14

AK personnel examine the compiled AK information and develop documentation relevant
for demonstrating compliance with each of the EPA and NMED RH DQOs. For each of the
DQOs listed in the report, the AK personnel must clearly identify the DQO and supporting
AK information, justify the assignments/conclusions, reference the AK source documents
and applicable pages supporting the assignments/conclusions, and indicate by which
method of 40 CFR §194.22(b) these AK data are being qualified (if applicable).
Information used to establish compliance with a DQO, with the exception of the defense
waste determination, must be qualified in accordance with Section 4.3 of the WCPIP, or
qualified by confirmatory testing using the characterization methods described in Section
4.1 of the WCPIP. See Section 7.0 for additional discussion of qualification
methodologies. The applicable DQOs are addressed as follows.

15

C

Review the AK information to determine that the waste was generated by defense
activities or is commingled with RH TRU mixed waste generated by defense
activities. This determination will be established by the AK data compiled.

C

Review the AK information to determine the nuclear properties of the waste stream.
The nuclear properties relevant to RH TRU mixed waste include:

5
6
7
8
9
10
11
12
13

16
17
18
19
20
21
22

-

TRU mixed wasteactivity of the waste stream greater than 100 nCi/g of
waste. Is this TRU mixed waste?

-

Dose equivalent rate equal to or greater than 200 mrem/hr and less than
1,000 rem/hr at the surface of the payload container. Is this RH waste?

-

Report activity of the 10 required radionuclides (TRU mixed waste isotopes
238
Pu, 239Pu, 240Pu, 242Pu, and 241Am; and non-TRU mixed waste isotopes
137
Cs, 90Sr, 233U, 234U, and 238U)

-

Total activity in each canister. Must be less than 23 curies per liter

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

Note: If the waste is not defense waste, TRU mixed waste, or RH waste, it will be
reassigned. The defense determination will be made on an entire waste stream. TRU
mixed waste and RH designations will initially be made on a waste stream basis but will be
verified on a container basis.
6.2
If there are AK records that can be used to calculate, compute, or otherwise derive the
activity and/or TRU mixed waste activity of the waste and the records, a) can be qualified per
Section 7, or b) were collected under an EPA-approved program, those records may be used to
meet all or part of the above radiological DQO characterization objectives. Otherwise, the above
characterization objectives must be met by collecting additional radionuclide data during the
packaging/repackaging activity and using, for example, the dose-to-curie conversion method to
meet the radiological DQOs. This additional radionuclide information, if collected by a CBFO- and
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2

EPA-approved technique, could be used without further qualification to supplement the
characterization process. For example, it could provide needed data for the DTC process.

3

6.3

1

4

Review the information in the source documents to determine the physical form of the
waste at the Summary Category Group (SCG) level. The SCGs are:

5

C

S3000 Homogeneous Solids: Homogeneous solids or solid process residues
defined as solid material that do not meet the criteria for classification as debris.
This SCG includes wastes that are a majority by volume solid process residues.

C

S4000 Soil/Gravel: Waste streams that are at a majority by volume soil/gravel.

C

S5000 Debris: Heterogeneous waste that are a majority by volume material that
meets the criteria for debris. Debris is solid material exceeding a 2.36-inch (60millimeter) particle size that is intended for disposal and that is a manufactured
object, plant or animal matter, or natural geologic material. Particles smaller than
2.36 inches in size may be considered debris if the debris is a manufactured object
and if it is not a particle of S3000 or S4000 material.

6
7
8
9
10
11
12
13
14
15
16

AK personnel shall also compile sufficient information regarding the waste stream
waste material parameters to provide a detailed description of the waste stream in
accordance with the format of the AK Summary Report.

17
18
19
20

6.4

Review the information in the source documents to determine the listed and
characteristic hazardous waste in the waste stream

21
22

S

Determine if a waste is listed as specified in 20.4.1.200 NMAC (incorporating 40
CFR §§261.31 and 261.33); assign the appropriate EPA hazardous waste
number(s); and ensure that the EPA hazardous waste number(s) are listed in
Permit Attachment O.

S

Determine if a waste exhibits a characteristic as specified in 20.4.1.200 NMAC
(incorporating 40 CFR §261 Subpart C); assign the appropriate EPA hazardous
waste number(s); and ensure that the EPA hazardous waste number(s) are listed in
Permit Attachment O.

23
24
25
26
27
28
29
30

Sites are not allowed to ship waste that contains hazardous waste not included in Attachment O.

31
32

6.5

AK personnel review the AK information to determine the absence of residual liquids and
other prohibited items. This review may include waste packaging procedures and other
documented administrative controls, such as training records, that identify control of
residual liquids. It may also include previous waste characterization data or information
from waste-container-specific packaging logs. The criterion in the DQO is that residual
liquids must be less than 1 percent by volume of the waste container.

6.6

AK personnel prepare an AK Summary Report, including the development of program and
waste stream narrative sections. The AK personnel will provide a detailed description of

33
34
35
36
37
38
39
40
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the waste stream including information on, for example, specific waste material parameters
and fill volumes.

1
2
3

6.7

AK personnel review the AK Summary Report to ensure that all DQOs such as SCGs, and
absence of residual liquid in excess of one percent and other prohibited items, radionuclide
parameters, total activity, listed and characteristic hazardous waste, and defense
determination have been documented and that the waste stream characterization is
complete.

6.8

Send the completed AK Waste Summary Report, AK Source Document Reference List,
Correlation and Surrogate Summary Form, AK discrepancy resolution documentation and
the AK source document summaries to the SPM for review.

14

7.0

Qualification of the AK Characterization Information

15

20

Information compiled into the AK record and applied in the AK Summary Report to RH
Characterization DQOs may be qualified by one or more of the four processes listed in 40
CFR 194.22(b). Requirements for implementing these qualification processes can be
found in Section 4.3 of the Waste Characterization Program Implementation Plan
(DOE/WIPP-02-3214). Information used to demonstrate compliance with the DQOs listed
in the HWFP will be confirmed by VE and/or radiography as described in the HWFP.

21

8.0

22

The SPM reviews the AK Summary Report, AK Source Document Reference List,
Correlation and Surrogate Summary Forms, the respective source document summaries,
the VE batch data report, any radioassay data from sampling, data from NDA or
radiography, and supplemental data collected during repackaging using an approved
technique, to determine if the AK record is reconciled and is adequate to characterize the
waste stream or waste stream lot and satisfy the relevant DQOs. Any discrepancies
between the AK record and confirmatory test results identified during this reconciliation
process must be resolved and documented. The discrepancy resolution process may
involve a reevaluation of the AK record, reassignment of waste stream parameters and a
revision to the AK Summary Report. The SPM reviews the qualified AK characterization
information and the corresponding required DQOs and documents this review in an RH
TRU mixed waste AK Characterization Reconciliation Report (CRR). At a minimum the
CRR shall include:

4
5
6
7
8
9
10
11
12
13

16
17
18
19

23
24
25
26
27
28
29
30
31
32
33
34

Reconciling Compiled AK Information

35

C

A listing of each DQO

36

C
C
C

Data from the AK record that addresses each DQO
AK Source Document references that support/provide the data
A listing of AK record discrepancy resolutions, if any, that are relevant to
each DQO

37
38
39
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C

1
2
3

C

4
5
6
7

C

A listing of AK discrepancies generated by an AK qualification or confirmation
process and the corresponding resolutions

C

Signature of the SPM

8
9

Documentation, including specific references, of how the AK data for each
DQO were qualified, such as batch data reports, corroborative data,
proceedings of a peer review, etc.
A table that relates testing batch number(s) to waste container numbers in
that batch for all VE, radiography, NDA, DA, or DTC data used to meet the
DQOs

10

16

The DQO reconciliation process involves a review of each DQO; providing a listing of the
data that were used to meet that DQO, the AK source(s) of the data, and how the data
were qualified. DQOs listed in the HWFP will be reconciled with the confirmatory VE or
radiography data gathered as required by the HWFP. The SPM also verifies that the
applicable QAOs ( accuracy, completeness, representativeness, and comparability)
associated with the AK process have been met.

17

9.0

18

The SPM completes the Waste Stream Profile Form (WSPF) based on AK
characterization and confirmation results and other relevant characterization data. The
WSPF, the RH AK Summary Report and the Characterization Reconciliation Report,
resulting from waste characterization activities, shall be transmitted to the Department of
Energy Carlsbad Field Office (DOE/CBFO). Only RH TRU mixed waste that is
characterized in accordance with the NMED, EPA requirements and WCPIP will be
accepted for disposal at the WIPP. The WSPF contains some information (e.g.,
hazardous constituents) that is not relevant to EPA and its RH TRU mixed waste
requirements.

11
12
13
14
15

19
20
21
22
23
24
25
26

27
28
29
30
31
32
33
34
35
36
37

Preparation of the Waste Stream Profile Form

10.0 Records
The records that may be generated as part of this procedure include:
C
AK Summary Report
C
AK Source Document Reference List
C
Correlation and Surrogate Summary Form
C
AK Source Document Summary
C
WSPF
C
Characterization Reconciliation Report
C
AK Source Documents
C
AK Training Records
C
AK Discrepancy Resolution Documentation
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1
2
3

4
5

Acceptable Knowledge Summary Report
For
RH TRU Mixed Waste
NAME OF THE SITE
NAME OF THE PROCESS

7

REVISION NUMBER
DATE

8

Printed Name

9

APPROVED FOR USE

6
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1

1.0

2

7

UPDATE AS NECESSARY
This document has been prepared for (site) for remote-handled (RH) transuranic (TRU)
waste generated and managed by NAME THE SITE. The procedure, Acceptable
Knowledge Procedure for Remote-Handled TRU mixed waste, describes how acceptable
knowledge (AK) is compiled, qualified, reconciled and used to address RH TRU mixed
waste DQOs by the (site).

8

SUMMARIZE THE SITE AND THE PROCESS

9

This document, along with referenced supporting documents, provides a defensible and
auditable record of AK for designated RH TRU mixed waste streams from the NAME THE
PROCESS or Activity . All documentation used to derive AK information for this report is
denoted by alphanumeric designations corresponding to the Source Document Tracking
Number (where applicable). References are provided in Appendix 1.

3
4
5
6

10
11
12
13

14
15
16
17
18
19
20

21
22

EXECUTIVE SUMMARY

This AK report includes information relating to the facility’s history, configuration,
equipment, process operations, and waste management practices. Information contained
in this report was obtained from numerous sources, including facility safety basis
documentation, historical document archives, generator and storage facility waste records
and documents, waste input logs, container specific information, and interviews with
cognizant personnel. These RH TRU mixed waste streams were generated from START
DATE, to END DATE.
This report compiles data relevant to applicable EPA and NMED requirements and
provides an auditable record that satisfies WIPP criteria for AK for RH TRU mixed waste.
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1

2.0

2

Site Where TRU mixed waste Was Generated:

3

Facility Where TRU mixed waste Was Generated: NAME OF FACILITY

4

Facility Mission:

5

WASTE STREAM IDENTIFICATION SUMMARY
SITE ADDRESS

DESCRIBE THE MISSION AND HOW THE WASTE WAS
GENERATED

6

Summary Category Group: NAME

7

11

Waste Stream Description: DEFINE THE WASTE STREAM OR STREAMS. PROVIDE
SUFFICIENT DETAIL TO ALLOW THE
CHARACTERIZATION PROCESSES THAT MUST
CONFIRM AK TO PERFORM THAT FUNCTION BASED
ON THIS DESCRIPTION.

12

3.0

13

DESCRIBE THE AK INFORMATION AND SOURCE OF DATA
Include a summary of the types of information used to summarize AK documentation,
identify the sources of waste characterization information used to delineate waste streams
and provide a summary of the basis and rationale for delineating each waste stream. This
information shall be traceable to referenced source documents.

8
9
10

14
15
16
17

ACCEPTABLE KNOWLEDGE DATA and INFORMATION
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1
2

4.0

PROGRAM INFORMATION
4.1

Facility Location, Description, and Mission
4.1.1 Location
4.1.2 Facility Description and Site Operations
4.1.3 Process Equipment Description
4.1.4 Mission

4.2

TRU mixed waste Management
4.2.1 Types and Quantity of RH TRU mixed waste Generated
4.2.2 Correlation of Waste Streams Generated from the Same Building and
Process

12

4.3

Description of Waste Generating Process

13

4.4

Waste Identification and Characterization

14

4.5

Waste Certification Procedures

15

5.0

REQUIRED WASTE STREAM INFORMATION

16

5.1

Area and Building of Generation

17

5.2

Waste Stream Volume and Period of Generation

18

5.3

Waste Generating Activities

19

5.4

Type of Waste Generated
5.4.1 Material Inputs Related to Physical Form
5.4.2 Radiological Characterization
5.4.3 Residual liquids and other prohibited items
5.4.4 Assignment of Hazardous waste numbers
5.4.5 Prohibited Items
5.4.6 TRUCON Content Codes

3
4
5
6
7

8
9
10
11

20
21
22
23
24
25

26

6.0

SUPPLEMENTAL WASTE STREAM INFORMATION

27

7.0

CONTAINER SPECIFIC INFORMATION

APPENDIX R1
Page R1-12 of 18
Page 5-60

RH TRU mixed waste AK Source Document Reference List

1

2

References

3
4

5

6
7
8

Source Documents List/Index (based on different categories)
Abbreviation (Example)

Category (Example)

C1
D1
M1

Correspondence
Documents (e.g., published reports)
Miscellaneous (e.g., unpublished
information)
Procedures

9
10

P1

11

12
13
14
15
16
17

18

Site:
Waste Stream/ Waste Stream Lot:
Waste Stream/ Waste Stream Lot Number:
Source
Document
Tracking #

Title

Document/ Revision #

SPM Signature:

Source Doc. Page
#

Date:
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1

RH TRU mixed waste Correlation and Surrogate Summary Form

2

Generator/Storage
Site:_________________________________________________________________
Waste
Stream:_______________________________________________________________
Waste Used to
Correlate:_____________________________________________________________
Waste Used as
Surrogate:____________________________________________________________

3
4
5
6
7
8
9

10
11
12
13
14
15
16

17
18
19
20
21
22
23
24
25
26
27
28

Information
Is Physical Form Identified?
Is absence of residual liquids and
other prohibited items confirmed?
Can applicable hazardous waste
numbers be identified
Is radiological data described?

Y/N Source of Information

Narrative: (Explain/Justify the Correlation/Surrogate Waste Stream)
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
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RH TRU mixed waste Acceptable Knowledge Source Document Summary

1

Page 1 of 1

2
3

Waste Stream Number(s):

4

Site(s):

5

Acceptable Knowledge Documentation Type: Category:
TRU mixed waste Management
Published Document or
Program
Information
Controlled Database
Waste Stream-Specific Information
Unpublished Data
Supplemental Information
Internal Procedure or Note
Correspondence
Discrepancy

6
7
8
9

Source Document Tracking Number:

10

Title of Source Document:

11

Source Document Reference Information (author(s), document and revision number, date, publisher):

AK #a

12

Source
Doc.
Page #b

AK Information Summary

13

Source Document Data Limitations (if any):

14

Acceptable Knowledge Expert:
/

15

Date:

16
17
18

a
b

Obtain from Acceptable Knowledge Documentation Checklist
For microfilm or microfiche, identify box, tape, reel number and location.
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1

APPENDIX R2

2

QUALITY ASSURANCE PROJECT PLAN REQUIREMENTS
FOR RH TRU MIXED WASTE

3
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1

APPENDIX R2

2

QUALITY ASSURANCE PROJECT PLAN REQUIREMENTS
FOR RH TRU MIXED WASTE

3

4

R2-1.0 Quality Assurance Project Plans for RH TRU Mixed Waste

5

Prior to management, storage, and disposal of a generator/storage site's (site’s) remote handled
(RH) transuranic (TRU) mixed waste at the Waste Isolation Pilot Plant (WIPP), the Permittees
shall require that each participating site develops and implements a quality assurance project plan
(QAPjP) for RH TRU mixed waste that addresses all the applicable requirements specified in the
Remote Handled Transuranic Waste Analysis Plan (RH WAP) in Permit Attachment R. The
Permittees shall approve QAPjPs from all generator/storage sites that intend to send RH TRU
mixed waste to the WIPP. The Permittees shall ensure that these QAPjPs include the qualitative
or quantitative criteria for determining whether waste characterization program activities are being
satisfactorily performed. The Permittees shall also ensure that QAPjPs identify the organization(s)
and position(s) responsible for QAPjP implementation. Additionally, the QAPjPs shall also
reference site-specific documentation that details how each of the required elements of the
characterization program shall be performed.

6
7
8
9
10
11
12
13
14
15
16

26

The Permittees shall ensure that prior to the implementation of characterization activities at
participating sites, standard operating procedures (SOPs) were developed for all activities which
affect the quality of the waste characterization program. For the purposes of the quality assurance
(QA) program, the term SOP refers to any site-specific implementing document and includes the
site-specific AK Procedure based on the Permittees standardized AK Procedure. Compliance with
SOPs shall ensure that tasks are performed in a consistent manner that results in achieving the
quality required for the QA program. The organization, format, content, and designation of SOPs
shall be described in the QAPjPs. Site-specific SOPs shall be reviewed for consistency with the
QAPjP according to the Permittees' Audit and Surveillance Program for RH TRU mixed waste
specified in Appendix R3.

27

R2-2.0 Document Review, Approval, and Control

28

The Permittees shall ensure that the preparation, issuance, and change to documents that specify
quality requirements and/or prescribe activities affecting quality for the RH TRU mixed waste
characterization program be controlled to assure that correct and current documents are used and
referenced. The QAPjPs shall include a document control format consisting of a unique document
identification number, current revision number, date, and page number which shall be placed on
the individual pages of the document. All quality documents for the waste characterization
program shall be reviewed by qualified and independent individuals prior to approval and
issuance. The QAPjP review shall consider the technical adequacy, completeness, and
correctness of the QAPjP, and the inclusion of and compliance with the requirements established
by the RH WAP (Permit Attachment R). The Permittees shall ensure that appropriate QAPjP
approval is indicated by a signature and date page included in the front of each QAPjP.

17
18
19
20
21
22
23
24
25

29
30
31
32
33
34
35
36
37
38
39
40

At a minimum, the Permittees shall ensure that revisions to documents that implement the
requirements of the RH WAP are denoted by including the current revision number on the
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7

document title page, the revised signature page, and each page that has been revised. Only
revised pages need to be reissued. Changes to documents, other than those defined as editorial
changes or minor changes, shall be reviewed and approved by the same functional organizations
that performed the original review and approval, unless other organizations are specifically
designated in accordance with approved procedures. Editorial or minor changes may be made
without the same level of review and approval as the original or otherwise changed document. The
following items are considered editorial or minor changes:

8

•

Correcting grammar or spelling (the meaning has not changed)

9

•

Renumbering sections or attachments

10

•

Updating organizational titles

11

•

Changes to nonquality affecting schedules

12

•

Revised or reformatted forms, providing the original intent of the form has not been altered

13

•

Attachments marked “Example”, “Sample”, or exhibits that are clearly intended to be
representative only

1
2
3
4
5
6

14
15
16
17
18
19
20
21
22
23
24
25
26
27

A change in an organizational title accompanied by a change in responsibilities is not considered
an editorial change. Changes to the text shall be clearly indicated in the document. The Permittees
shall provide the QAPjP for each site and all revisions to NMED upon approval by the Permittees.
The Permittees shall ensure that QAPjPs include a detailed description of the reporting and
approval requirements for changes to approved QA documents and SOPs, including procedures
for implementing changes to these documents. All members of the site project staff are
responsible for reporting any obsolete or superseded information to the site project manager
(SPM). All site-specific changes shall be evaluated and approved by the SPM and the site project
QA officer before implementation. The SPM shall notify the appropriate personnel and the affected
documents shall be revised as necessary. The SPM shall also be responsible for notifying the U.S.
Department of Energy Carlsbad Field Office of the changes. The Permittees shall ensure that
changes that affect performance criteria or data quality comply with the RH WAP (Permit
Attachment R) and shall not be made without prior approval of the Permittees.
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1

APPENDIX R3

2

PERMITTEES' AUDIT AND SURVEILLANCE PROGRAM
FOR RH TRU MIXED WASTE

3
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1

APPENDIX R3

2

PERMITTEES' AUDIT AND SURVEILLANCE PROGRAM
FOR RH TRU mixed waste

3

4

R3-1.0 Introduction

5

19

The Permittees' Audit and Surveillance Program for Remote-Handled (RH) Transuranic (TRU)
Waste shall ensure that: 1) the operators of each generator/storage site (site) that plan to
transport RH TRU mixed waste to the Waste Isolation Pilot Plant (WIPP) facility characterize the
waste in accordance with the WIPP RH Waste Analysis Plan (RH WAP) (Permit Attachment R),
and 2) the information supplied by each site meets the data quality objectives (DQOs) in Permit
Attachment R, Section R-3.1.1. The Permittees shall conduct these audits and surveillances at
each site in accordance with a standard operating procedure (SOP). New Mexico Environment
Department (NMED) personnel may observe these audits to validate the implementation of RH
WAP requirements (Permit Attachment R) at each site. The audit SOP shall contain steps for
selecting audit personnel, reviewing applicable background information, preparing an audit plan,
preparing audit checklists, conducting the audit, developing an audit report, and following up audit
deficiencies. A deficiency is any failure to comply with an applicable provision of the RH WAP. The
checklists for each site shall include, at a minimum, the appropriate checklists found in Tables R31 through R3-5 of this Appendix. To avoid confusion with the CH TRU mixed waste checklists,
found in Attachment B6, the RH TRU mixed waste checklists are numbered starting with 1001.

20

R3-2.0 Audit Procedures

21

Audit procedures shall establish the responsibilities and methodology for planning, scheduling,
performing, reporting, verifying, and closing announced and unannounced audits of sites. Records
of all audit activities shall be part of the WIPP Operating Record and maintained at the WIPP
facility until closure. NMED shall be provided unlimited access to these records.

6
7
8
9
10
11
12
13
14
15
16
17
18

22
23
24

28

Approved procedures shall be used to describe audit activities and requirements. Procedures
define the responsibilities of specific positions necessary to manage this audit program. The
Permittees' manager who oversees the audit program shall ensure that the following tasks are
performed:

29

•

Schedule audits

30

•

Designate lead auditor(s)

31

•

Appoint auditor and lead auditor trainees

32

•

Maintain auditor training and qualification records

33

•

Assure that all auditors have been given appropriate training, including training on the RH
WAP

•

Assign auditors and lead auditors to perform annual certification audits
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1

•

Review and approve final audit reports

2

•

Oversee tracking and closure of all deficiencies and any observations requiring action

3

•

Assure records are entered into the WIPP Operating Record and are properly maintained
until facility closure

4
5

R3-3.0 Audit Position Functions

6

12

The Permittees shall approve lead auditors, auditors, and technical specialists based upon the
expertise required for the functions being examined according to the audit scope. The Permittees
shall supply auditors/technical specialists with expertise in the Resource Conservation and
Recovery Act (RCRA) requirements and knowledge of the analysis and documentation methods
required to verify the hazardous waste characterization performed by the sites. The Permittees
shall identify all audit team members to NMED prior to the audit, and shall provide upon request
the qualifications of all audit team members.

13

The lead auditor assigned to be the audit team leader shall perform the following tasks:

14

•

Concur that assigned auditors and technical specialists have the collective experience and
training commensurate with the scope, complexity, or special nature of the activities to be
audited

•

Develop an audit plan and coordinate the preparation of an overall checklist to cover the
scope of the audit, with consideration given to all nonconformances reported as specified
in Permit Attachment R and to previous audit results from that site

•

Assign specific audit areas to individual auditors and technical specialists within their
particular specialty and provide guidance on checklist development

•

Review individual auditor checklists to assure complete coverage of assigned scope, and
approve the checklists

24

•

Conduct the audit at the site

25

•

Encourage observers to participate according to the protocol established by the Permittees

26

•

Communicate audit results at the conclusion of the audit, including any deficiencies and
observations

28

•

Prepare and sign the audit report

29

•

Maintain complete records of each audit and transfer them to the manager when the audit
report is issued

7
8
9
10
11

15
16
17
18
19
20
21
22
23

27

30
31
32

Auditors and technical specialists assigned to the specific audit shall report to the audit team
leader for supervision and may perform the following tasks:
APPENDIX R3
Page R3-2 of 48
Page 5-72

•

Attend any required specific training and team orientation and planning meetings as
directed by the audit team leader

•

Prepare specific audit checklists to verify that the RH WAP Quality Assurance Objectives
(QAO) are met for the areas being audited

5

•

Obtain audit team leader approval of checklist

6

•

Review acceptable knowledge documentation packages, test report data, and
documentation of data verification activities

•

Obtain and evaluate objective evidence by means of observation, document reviews, or the
conduct of interviews with operators, analysts, technicians, and others necessary to
determine the adequacy and effective implementation of the RH WAP

•

Conduct inspection tours of waste generating stations, characterization facilities, calibration
facilities, administrative, and document control/record facility

•

Complete checklist during the audit indicating the objective evidence observed that verifies
which QAOs the site has met for the program elements, methods, and the activities being
audited. Add other items to the checklist as they are observed or as needed during the
audit

•

Prepare narrative statements for all deficiencies, and observations that clearly and
concisely identify the conditions involved

19

•

Prepare any portion of the final audit report assigned by the lead auditor.

20
21

Audits shall be conducted at least annually for each site involved in the waste characterization
program. Both announced and unannounced audits shall address the following:

22

•

Results of previous audits

23

•

Changes in programs or operations

24

•

New programs or activities being implemented

25

•

Changes in key personnel

26

R3-4.0 Conducting the Audit

27

The audit shall commence with an entrance meeting, conducted by the audit team leader, with site
or facility management. At this meeting the audit objectives and scope, the specific areas to be
audited, the processes or functions to be observed, and the site-participation required, including
site interfaces, shall be identified. The purpose of this meeting is to confirm the audit scope,
discuss the audit sequence, establish channels of communication, and confirm the daily and exit
meeting. Audits shall be performed using approved audit checklists that include the checklists in
Tables R3-1 to R3-5. Consistency of evaluation shall be ensured before the audit is conducted
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2
3
4
5
6
7
8
9
10
11
12
13
14
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16
17
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19
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23
24
25
26
27
28
29
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31
32
33
34
35
36
37
38
39
40
41
42
43
44

through site QAPjP approval. QAPjPs for each site shall incorporate the same requirements from
the RH WAP. Objective evidence shall be examined (to the depth necessary) to determine if the
identified activities, procedures, or QAOs are adequate and are being effectively implemented.
Some audit checklists or portions of checklists (Tables R3-1 through R3-5) may not be applicable
to some sites if those activities are not being audited. For instance, radiography may not be
audited because the site chooses to use visual examination (VE). In these instances, the
Permittees shall indicate nonapplicability in the appropriate checklist row, and justify the exclusion
under the "Comment" column. In addition, in cases where discrepancies exist between the audit
checklists in Tables R3-1 through R3-5 and the Permit, Permit requirements take precedence. The
Permittees may add to the checklists as necessary to clarify Permit requirements, but any
additions shall be clearly designated on the checklists (e.g., redline the additions).
Audits shall include site personnel interviews, document and record reviews, observations of
operations, and any other activities deemed necessary by the auditors to meet the objectives of
the audit. Observations or deficiencies identified during the audit shall be investigated or
evaluated, as necessary, to determine if they are isolated conditions or represent a general
breakdown of the waste characterization quality assurance program. During audit interviews or
audit meetings, site personnel may be advised of deficiencies identified within their areas of
responsibility to establish a clear understanding of the identified condition.
The site personnel shall be given the opportunity to correct any deficiency that can be corrected
during the audit period. Deficiencies and observations shall be documented and included as part
of the final audit report. Those items that have been resolved during the audit (isolated
deficiencies that do not require a root cause determination or actions to preclude recurrence),
shall be verified prior to the end of the audit, and the resolution shall be described in the audit
report. Those items that affect the quality of the program, and/or the data generated by that
program, which are required by the RH WAP shall be documented on a Corrective Action Report
(CAR) and included as a part of the final audit report. The CAR shall be entered into the
Permittees' CAR tracking system and tracked until closure. RCRA-related items shall be uniquely
identified within the CAR tracking system so that they can be tracked separately. RCRA-related
CARs identified by the site during self-audits shall be evaluated during the Permittees' audit and
surveillance program and tracked in the Permittees' tracking systems.
When a deficiency is identified by the audit team, the audit team member who identified the
deficiency prepares the CAR. The Permittees review the CAR, determine validity (assures that a
requirement has in fact been violated), classify the significance of the deficiency, assign a
response due date, and issue the CAR to the site. The site reviews the CAR, evaluates the extent
and cause of the deficiency, and provides a response to the Permittees indicating the remedial
actions and actions taken to preclude recurrence. The Permittees review the response from the
site and, if acceptable, communicate the acceptance to the site. The site completes remedial
actions and actions to preclude recurrence. After all corrective actions have been completed, the
Permittees may schedule and perform a verification visit to assure that corrective actions have
been completed and are effective. NMED personnel may participate as observers in these
verification visits. When all actions have been completed and verified as being effective, the CAR
is closed by the Permittees' manager responsible for quality assurance. As part of the planning
process for subsequent audits and surveillances, past deficiencies shall be reviewed and the
previous deficient activity or process is subject to reassessment.
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
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19
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27
28
29
30
31
32
33
34

The sites shall submit corrective action plans to eliminate the deficiency stated on the CAR,
including a resolution of the acceptability of any data generated prior to the resolution of the
corrective action.
The corrective action response shall include a discussion of the investigation performed to
determine the extent and impact of the deficiency, a description of the remedial actions taken,
determination of root cause, and actions to preclude recurrence.
An exit meeting shall be conducted by the lead auditor prior to departure of the audit team from
the site. This meeting shall include site management personnel and may include U.S. Department
of Energy (DOE) field office personnel. All draft audit results shall be presented to the site
management.
The audit report shall be prepared, approved, and issued to the site within thirty (30) days of the
completion of the audit by the Permittees. NMED shall receive a copy of the audit report upon
issuance for information purposes. A formal final audit report shall be provided to NMED which
shall include RH WAP-related CAR resolution results and audit results that shall include, as a
minimum, sections describing the scope, purpose, summary of deficiencies, and observations in
narrative format, completed audit checklists, audited procedures, and other applicable documents
which provide evidence of RH WAP implementation. The report shall also include an identification
of the organization audited, the dates of the audit, and the requested response date. NMED shall
make the final audit report available for public review and comment. The audited site shall respond
to any deficiencies and observations within thirty (30) days after receipt of any CARs and indicate
the corrective action taken or to be taken. If the corrective action has not been completed, the
response must indicate the expected date the action shall be completed. CARs applicable to RH
WAP requirements shall be resolved prior to waste shipment. Subsequent audits or specific
verifications, announced or unannounced, shall determine if the corrective action has been
satisfactorily implemented. Deficiencies corrected during the audit (CDAs) and CARs shall be
tracked to completion according to established procedure(s). In addition, deficiencies shall be
trended to determine if similar situations exist system wide. Trend reports shall be issued as
necessary to provide a "lessons learned" announcement to other sites who might benefit from
program improvements implemented as a result of resolutions to the specific situations discovered
at the performance of these audits.
The final audit report provided to NMED and audit records shall be maintained at WIPP as a part
of the Operating Record. These records shall be included on the Record Inventory and Disposition
Schedule and maintained on site until closure of the WIPP facility. NMED shall be provided
unlimited access to these records.
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Class 3 Permit Modification Request for RH TRU mixed Waste
June 28, 2002

TABLE R3-1
WASTE ANALYSIS PLAN (RH WAP) CHECKLIST

1
2

Procedure Documented
RH WAP Requirement

1

Location

Adequate?
Y/N (Why?)

GENERAL REQUIREMENTS
3

1001

Are procedures in place to ensure that the generator/storage site meet the
requirements specified in the RH WAP?
(Attachment R, Section R-2.3)

4

1002

Are procedures in place to ensure that the generator/storage site characterizes
waste on a waste stream or waste stream lot basis?
(Attachment R, Section R-3.2)

5

1003

Are procedures in place to ensure that the generator/storage site meets the
DQOs using allowable compliance methods from the RH WAP?
(Attachment R, Section R-3.1.1)

6

1004

Are procedures in place to ensure that the generator/storage site determines the
physical and chemical description of the waste at the Summary Category Group
level, including a description of the waste material parameters present in the
waste?
(Attachment R, Section R-3.1.1.1)

7

1005

Are procedures in place to ensure that the generator/storage site determines the
listed and characteristic hazardous constituents in the waste?
(Attachment R, Section R-3.1.1.1)

8

1006

Are procedures in place to ensure that the generator/storage site determines the
absence of prohibited items?
(Attachment R, Section R-3.1.1.2)

9

1007

Are procedures in place to ensure that sites develop a RH TRU mixed waste
characterization program that complies with the requirements of the RH WAP?
(Attachment R, Section R-4.0)

10

1008

Has the generator/storage site developed and implemented a site-specific
QAPjP that addresses all applicable requirements specified in the RH WAP?
(Attachment R, Section R-4.1)

11

1009

Are procedures in place to ensure that changes to the generator/storage site
QAPjP that affect performance or data quality comply with the RH WAP and are
submitted to the Permittees for approval?
(Attachment R, Section R-4.1)
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Example of Implementation/
Objective Evidence, as
applicable
Item
Reviewed

Adequate?
Y/N

Comment
(e.g., any change in procedure
since last audit, etc.)

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU mixed waste
June 28, 2002

Procedure Documented
RH WAP Requirement

1

Location
1

1010

Are procedures in place to allow sites to use information developed for CH TRU
mixed waste streams, if site can demonstrate correlations and similarities
between CH and RH TRU mixed waste?
(Attachment R, Section R-4.2.1.2)

2

1011

Are procedures in place to ensure that generator/storage sites may develop
surrogates for RH TRU mixed waste streams that have physical and chemical
properties similar to the RH TRU mixed waste stream?
(Attachment R, Section R-4.2.1.2)

3

1012

Are procedures in place to allow sites to use information developed for RH TRU
mixed waste streams at another site?
(Attachment R, Section R-4.2.1.2)
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Adequate?
Y/N (Why?)

Example of Implementation/
Objective Evidence, as
applicable
Item
Reviewed

Adequate?
Y/N

Comment
(e.g., any change in procedure
since last audit, etc.)

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU mixed Waste
June 28, 2002

Procedure Documented
RH WAP Requirement

1

Location
1

1013

Has the site-specific AK process and waste stream characterization undergone
audits and been approved for use by the Permitees including the following
elements, based on the DQOs that are being meet using the AK process and the
standard AK procedure:
• Documentation that the site has implemented their AK procedure and any
associated processes specified in this Permit attachment for documentation
of the following:
S
Compiling, evaluating, and recording AK information
–
Correlating information to specific waste inventories
–
Determining physical form
–
Evaluating administrative controls or policies for prohibited items
–
Determining if waste is mixed or nonmixed and assigning hazardous
waste numbers to mixed waste streams
–
Changing hazardous waste number assignments to specific waste
streams as a result of discrepancy resolution
–
Reconciling AK characterization
• Assessment of whether the site’s implementation of their AK procedure
complies with the application and interpretation requirements of the AK
process specified in this RH WAP
• Assessment of whether AK information has been compiled in an auditable
record for the selected waste stream(s) being audited
•

Assessment of whether the AK record contains information to support the
DQO(s). If not, ensuring the SPM has documented the supplemental
information necessary to meet the DQO(s) and the method intended for
obtaining the supplemental information and has collected the supplemental
information.
S
Verification that the site has included all EPA hazardous waste numbers
identified for mixed waste streams using the AK process
Verification that personnel qualifications and training meet the Section R-4.2.1.8
requirements and are documented
• Verification that the program has undergone assessments by confirming that
the results of other audits of the RH TRU mixed waste characterization
programs at the site are available in the site records.
(Attachment R, Section R-4.2.1.5)
2

1014

Are procedures in place that enable sites to correct any inconsistency or error
discovered during the WWIS module review and retransmit the corrected data
prior to acceptance of data by the WWIS RH module?
(Attachment R, Section 5.1.1.1)
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Adequate?
Y/N (Why?)

Example of Implementation/
Objective Evidence, as
applicable
Item
Reviewed

Adequate?
Y/N

Comment
(e.g., any change in procedure
since last audit, etc.)

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU mixed waste
June 28, 2002

Procedure Documented
RH WAP Requirement

1

Location
1

1015

Are procedures in place that ensure generator/storage sites are responsible for
resolving discrepancies in the Waste Stream Profile Form identified by the
Permittees during their verification checks?
(Attachment R, Section R-5.1.1.2)

2

1016

Are procedures in place to ensure that generator/storage sites resolve
inconsistencies or errors during Phase II screening?
(Attachment R, Section R-5.0)

3

1017

Are procedures in place to ensure that errors on the manifest are corrected with
a verbal (followed by a mandatory written) concurrence?
(Attachment R, Section R-5.2)

4

1018

Are there procedures in place to ensure that controlled changes to RH WAP
related plans or procedures are managed through the document control process
described in the QAPD?
(Attachment R, Section R-5.7)

5

1019

Are there procedures requiring after site certification that any changes to RH
WAP related plans or procedures that could positively or negatively impact
achieving the DQOs are reported to the Permittees within five (5) days of
identification by the project level review?
(Attachment R, Section R-5.7)

6

1020

Are there procedures requiring the Site Project Manager (SPM) and (Site Quality
Assurance Officer) SQAO to review all non-administrative changes and evaluate
whether those changes could impact achieving the DQOs specified in the RH
WAP?
(Attachment R, Section R-5.7)

7

1021

Are procedures in place to ensure that the generator/storage site performs data
validation at the data generation level and the site project level prior to the data
being transmitted to the Permittees?
(Attachment R, Section R-3.4)

8

1022

Are procedures in place to ensure that the generator/storage site performs data
generation level validation using independent review and signature release of
100 percent of VE and radiography data to ensure that data generation was
conducted in a technically correct manner?
(Attachment R, Section R-3.4.1)
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Adequate?
Y/N (Why?)

Example of Implementation/
Objective Evidence, as
applicable
Item
Reviewed

Adequate?
Y/N

Comment
(e.g., any change in procedure
since last audit, etc.)

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU mixed Waste
June 28, 2002

Procedure Documented
RH WAP Requirement

1

Location
1

1023

Are procedures in place to ensure that the generator/storage site SQAO perform
site project level validation of 100 percent of VE and/or radiography batch data
reports to ensure that data generation level reviews have been performed and
documented?
(Attachment R, Section R-3.4.2)

2

1024

Are procedures in place to ensure that the generator/storage site SPM performs
reconciliation with the DQOs and develops the RH TRU mixed waste
Characterization Reconciliation Report?
(Attachment R, Section R-3.5.1)

3

1025

Are procedures in place to ensure that the RH TRU mixed waste
Characterization Reconciliation Report consists of the following applicable
information:
A listing of each DQO
C
Data from the AK record that addresses each DQO
C
AK Source Document references that support/provide the data
C
A listing of AK record discrepancy resolutions, if any, that are relevant to
each DQO
C
Documentation, including specific references, of how the AK data for
each DQO were confirmed
C
A table that relates testing batch number(s) to waste container numbers
in that batch for all VE and radiography data used to meet the DQOs
C
A listing of AK discrepancies generated by an AK
qualification or confirmation process and the corresponding
resolutions
C
Signature of the SPM
(Attachment R, Section R-3.5.1)

4

1026

Are procedures in place to ensure that the generator/storage site supplies the
Summary Category Group, U.S. Environmental Protection Agency (EPA)
hazardous waste numbers, and verification of the absence of prohibited items
for each container to the WWIS RH module?
(Attachment R, Section R-5.1.1.1)

5

1027

Are procedures in place to ensure that the generator/storage site SPM
completes a WSPF and submits it to the Permittees, along with the
accompanying RH TRU mixed waste Characterization Reconciliation Report for
the waste stream?
(Attachment R, Section R-3.6.2 and Section 5.1.1.2)
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Adequate?
Y/N (Why?)

Example of Implementation/
Objective Evidence, as
applicable
Item
Reviewed

Adequate?
Y/N

Comment
(e.g., any change in procedure
since last audit, etc.)

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU mixed waste
June 28, 2002

Procedure Documented
RH WAP Requirement

1

Location
1

1028

Are procedures in place to ensure that the generator/storage site transmits all
data necessary to check the accuracy of the WSPF to the Permittees?
(Attachment R, Section R-5.1.1.2)

2

1029

Are procedures in place to ensure that the generator/storage site submits
complete data for each container prior to shipment?
(Attachment R, Section R-5.1.1.2)

3

1030

Are procedures in place to ensure that the generator/storage site provides the
following information for each container of mixed waste shipped:
•
Uniform Hazardous Waste Manifest Information:
S
Site name and EPA ID
S
Site contact name and phone number
S
Quantity of waste (piece-count)
S
List of shipping container IDs (i.e., shipping cask ID number)
S
Signature of authorized generator representative

Adequate?
Y/N (Why?)

Example of Implementation/
Objective Evidence, as
applicable
Item
Reviewed

•

LDR Notice Information:
S
EPA Hazardous Waste Number(s)
S
Date the waste is subject to prohibition
S
Note that the waste is not prohibited from land disposal at WIPP
•
Specific Container information (supplied via the WW IS):
S
Waste Stream Identification Number
S
List of EPA Hazardous Waste Numbers per container
S
Date the final audit report was approved by the NMED
(Attachment R, Section R-5.1.2)
RECONCILIATION WITH DATA QUALITY OBJECTIVES
4

1031

Are procedures in place to require that the reconciliation process performed by
the SPM ensures that all data generated and used in the decision making meet
the DQOs?
(Attachment R, Section R-3.5)
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Adequate?
Y/N

Comment
(e.g., any change in procedure
since last audit, etc.)

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU mixed Waste
June 28, 2002

Procedure Documented
RH WAP Requirement

1

Location
1

1032

Does the SPM determine if data have been collected to determine the following
RH WAP-required waste parameters:
•
Summary Category Group
•
Identification of the waste material parameters present
•
Determination that the waste matches the waste stream description derived
from AK
•
Whether the waste stream is listed under 40 CFR Part 261, Subpart D
•
Whether the waste stream exhibits a characteristic under 40 CFR Part 261,
Subpart C
•
Whether the assigned hazardous waste numbers are included in the Part A
of the WIPP RCRA Permit Application (Permit Attachment O)
•
The absence of prohibited items (Residual liquid >1% and PCBs >50ppm)
•
Whether the overall precision, accuracy, completeness, comparability, and
representativeness QAOs were met, as applicable, for each of the waste
characterization methods used, as specified in Section R-4.2, prior to
submittal of a WSPF for a waste stream or waste stream lot.
(Attachment R, Section R-3.5.1)

2

1033

Does the SPM ensure that if the data have not been collected to make the
required determinations, additional data collection efforts are undertaken?
(Attachment R, Section R-3.5.1)

3

1034

Does the generator/storage site have procedures to ensure that the
reconciliation with DQOs occurs prior to issuance of the WSPF for each waste
stream?
(Attachment R, Section R-3.5.1)

4

1035

Does the generator/storage site have procedures to ensure that for any
nonadministrative nonconformance related to applicable requirements specified
in this RH WAP which are first identified during reconciliation of DQOs at the site
project level, the Permittees receive written notification within five (5) calendar
days of identification and also receive a nonconformance report within thirty (30)
calendar days of identification of the nonconformance?
(Attachment R, Section R-3.5.1)

5
6

1

Adequate?
Y/N (Why?)

Example of Implementation/
Objective Evidence, as
applicable
Item
Reviewed

Adequate?
Y/N

Comment
(e.g., any change in procedure
since last audit, etc.)

The RH WAP requirements should be presented in documents, such as procedures. Each of the questions posed under RH WAP requirements are meant to ask whether
procedures are in place or whether documents are evident which demonstrate that the specific RH WAP requirement is or can be met.
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TABLE R3-2
ACCEPTABLE KNOWLEDGE (AK) CHECKLIST

1
2

Procedure Documented
RH WAP Requirement 1
Location

Adequate?
Y/N (Why)

GENERAL REQUIREMENTS
3

1036

Are procedures in place to ensure that the generator/storage site compiles AK
documentation in an auditable record?
(Attachment R, Section R-4.2.1)

4

1037

Has the generator/storage site implemented a site-specific AK procedure based
on the standard AK procedure developed by the Permittees?
(Attachment R, Section R-4.2.1.1)

5

1038

Are there procedures in place to ensure that the generator/storage site uses AK
to determine the hazardous waste numbers associated with a waste stream?
(Attachment R, Section R-3.2)
QUALITY ASSURANCE OBJECTIVES

6

1039

Does the generator/storage site have procedures in place to ensure that the
following QAOs are met for the AK process:
Precision - Precision is the agreement among a set of replicate measurements
without assumption of the knowledge of a true value. The qualitative
determinations, such as compiling and assessing AK documentation, do not lend
themselves to statistical evaluations of precision. Therefore, precision
requirements are not established for AK.
Accuracy - Accuracy is the degree of agreement between an observed
sample result and the true value. The percentage of waste containers which
require reassignment to a new SCG or new waste stream based on the
reevaluation of AK or on obtaining testing data, will be reported as a measure
of AK accuracy.
Completeness - Completeness is an assessment of the number of waste
streams or number of samples collected compared to the number of samples
determined to be useable through the data validation process. The AK
record shall contain 100 percent of the information specified in the Permittees
AK procedure. The usability of the AK information will be assessed for
completeness during audits.
Comparability - Data are considered comparable when one set of data can
be compared to another set of data. Comparability is ensured through sites’
meeting the training requirements and complying with the minimum
standards outlined for procedures used to implement the AK process in this
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Example of Implementation/
Objective Evidence, as
applicable
Item Reviewed

Adequate?
Y/N

Comment
(e.g., any change in procedure
since last audit, etc.)

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU mixed Waste
June 28, 2002

Procedure Documented
RH WAP Requirement 1
Location
RH WAP.
Representativeness - The degree to which sample data accurately and
precisely represent the characteristics of a population. Representativeness
is a qualitative parameter that will be satisfied by ensuring that the process of
obtaining, evaluating, and documenting AK information is performed in
accordance with the minimum standards established in the Permittee’s AK
procedure.
(Attachment R, Section R-4.2.1.7)
TRAINING
7

1040

Does the generator/storage site have procedures to ensure that all personnel
involved with acceptable knowledge waste characterization have the following
training, and is this training documented?
•
RH TRU mixed waste Analysis Plan (RH WAP) in Permit Attachment R and
the WIPP TSDF-WAC
•
State and Federal RCRA regulations associated with hazardous waste
characterization
•
The nonconformance and corrective action process
•
The site specific procedure established for performing RH TRU mixed waste
characterization following the AK process
(Attachment R, Section R-4.2.1.6)
PROCEDURES

8

1041

Has the generator/storage site developed and implemented the site specific AK
procedure based on the DQOs being met using AK data that address:
•
Delineating waste streams based on the physical and chemical properties of
the waste from the generating process.
•
Identifying the physical form of the waste and assigning the Summary
Category Group and waste material parameters to the waste stream based
on the generating process.
•
Identifying container numbers in the waste stream, if applicable
•
Assigning each RH TRU mixed waste container to a delineated waste
stream
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Adequate?
Y/N (Why)

Example of Implementation/
Objective Evidence, as
applicable
Item Reviewed

Adequate?
Y/N

Comment
(e.g., any change in procedure
since last audit, etc.)

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU mixed waste
June 28, 2002

Procedure Documented
RH WAP Requirement 1
Location
•

•
•
•
•

•

•

Documenting and tracking the compiled sources of AK information,
including the origin of the documentation, how it shall be used, and any
limitations associated with the information.
Compiling AK information in an auditable record, including a road map for all
applicable information.
Providing a reference list that identifies documents, databases, QA
protocols, and other sources of information that support the AK information.
Identifying hazardous wastes and assigning the appropriate hazardous
waste numbers to each waste stream.
Reviewing the assembled AK information to determine if the waste is listed
under 20.4.1.200 NMAC (incorporating 40 CFR §261, Subpart D). Assigning
applicable listed hazardous waste numbers.
Reviewing the assembled AK information to determine if the waste may
contain hazardous constituents included in the characteristics specified in
20.4.1.200 NMAC (incorporating 40 CFR §261, Subpart C). If a toxicity
characteristic hazardous constituent is identified and is not included as a
listed waste, assign the toxicity characteristic hazardous waste numbers
unless data are available that demonstrate that the concentration of the
constituent in the waste is less than the toxicity characteristic regulatory
level. When these data are not available, the toxicity characteristic
hazardous waste number for the identified hazardous constituent shall be
applied to the waste stream.
Ensuring prohibited waste is identified and segregated from RH TRU mixed
waste sent to WIPP.

•

Evaluating AK and resolving discrepancies. If different sources of information
indicate different hazardous wastes are present, then sites shall include all
sources of information in their records and conservatively assign all
appropriate hazardous waste numbers. The assignment of hazardous waste
numbers shall be tracked in the auditable record to the specific AK
information used.
• Ensuring how changes to summary category group, waste stream
assignment, and associated hazardous waste numbers based on material
composition are documented, if necessary.
(Attachment R, Section R-4.2.1.1)
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Adequate?
Y/N (Why)

Example of Implementation/
Objective Evidence, as
applicable
Item Reviewed

Adequate?
Y/N

Comment
(e.g., any change in procedure
since last audit, etc.)

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU mixed Waste
June 28, 2002

Procedure Documented
RH WAP Requirement 1
Location

Adequate?
Y/N (Why)

COMPILING AK INFORMATION (STEP 1)
1

1042

Does the generator/storage site implement the standard AK procedure to ensure
that information from the following categories is collected for the physical and
chemical description DQO:
–
Information that relates each container to the waste stream. Examples of
this category of information include waste packaging logs, waste
management forms, and tracking documentation.
–
Information that describes the physical form of the waste materials from
the generating process. Examples of this category of information include
process knowledge (e.g., operating procedures), procurement records,
waste packaging logs, and results of previous testing.
•
Information that describes the hazardous waste constituents used in the
generating process. Examples of this category of information include
process knowledge (e.g., operating procedures), procurement records,
Material Safety Data Sheets (MSDSs), waste packaging logs, and results
of previous testing, sampling and analysis.
•
Information that describes the hazardous waste determination made
under 40 CFR §262.11 and the data used to make the hazardous waste
determination. Examples of this category of information are process
knowledge, procurement records, MODS, and the results of previous
testing, sampling, and analysis.
–
Information that describes the waste characterization performed to
demonstrate compliance with any previous treatment or storage
requirements under 40 CFR §264.13 and the data developed during that
waste characterization. Examples of this category of information are
process knowledge, procurement records, MODS, and the results of
previous testing, sampling, and analysis.
(Attachment R, Section R-4.2.1.2)
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Example of Implementation/
Objective Evidence, as
applicable
Item Reviewed

Adequate?
Y/N

Comment
(e.g., any change in procedure
since last audit, etc.)

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU mixed waste
June 28, 2002

Procedure Documented
RH WAP Requirement 1
Location
1

1043

Adequate?
Y/N (Why)

Example of Implementation/
Objective Evidence, as
applicable
Item Reviewed

Adequate?
Y/N

Does the generator/storage site implement the site specific AK procedure based
on the standard AK procedure to ensure that information from the following
categories is collected for the absence of prohibited items DQO:
•
Information that relates each container to the waste stream. Examples of
this category of information include waste packaging logs, waste
management forms, and tracking documentation.
•
Information that describes prohibited items used in the generating
process. Examples of this category of information include process
knowledge (e.g., operating procedures), procurement records, waste
packaging logs, and results of previous testing, sampling, and analysis.
•
Information that demonstrates that prohibited items used in the
generating process were dispositioned using administrative controls and
policies. Examples of this category of information include waste
packaging logs, oversight actions, corrective actions, and administrative
controls procedures and policies.
(Attachment R, Section R-4.2.1.2)
CHARACTERIZING WASTE STREAMS USING THE STANDARD AK PROCEDURE (STEP 2)

2

1044

Does the generator/storage site implement their AK procedure, based on the
standard AK procedure, to ensure that waste streams are characterized in
accordance with the AK process?
(Attachment R, Section R-4.1.2.3)

3

1045

Does the generator/storage site maintain all records required by the standard AK
procedure in accordance with site-specific records management procedures?
(Attachment R, Section R-4.2.1.3)
RECONCILING THE AK CHARACTERIZATION WITH THE DQOs (STEP 3)

4

1046

Does the generator/storage site have procedures that require the SPM to ensure
during reconciliation with DQOs that the AK characterization resulted in
documented evidence that:
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Comment
(e.g., any change in procedure
since last audit, etc.)

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU mixed Waste
June 28, 2002

Procedure Documented
RH WAP Requirement 1
Location
•
•
•
•
•
•

•

Relates each container to the waste stream.
Describes the physical form of the waste materials from the generating
process.
Relates the physical form of the waste materials from the generating process
to the Summary Category Group designation.
Provides information on the waste material parameters present
Describes the potentially hazardous constituents used in the generating
process, if any.
If hazardous constituents were used in the generating process, that the
applicable EPA Hazardous Waste Numbers were applied to the waste
stream.
If conflicting information on the presence of a chemical constituents exists,
the applicable EPA Hazardous Waste Number has been conservatively
applied.

(Attachment R, Section R-4.2.1.4.1)
1

1047

Does the generator/storage site have procedures that require that the SPM
ensures during reconciliation with DQOs that the AK characterization resulted in
documented evidence that:
• Relates each container to the waste stream.
• Describes the prohibited items used in the generating process, if any.
• Verifies that the prohibited items used in the generating process were
dispositioned using administrative controls that address the following
elements:
•

Organization(s) responsible for compliance with administrative controls
and/or policies
–
A description of the administrative controls and/or policies used by
the site to ensure that prohibited items are documented and
managed in accordance with site-specific certification plans
–

The oversight actions, and frequency of actions, to verify
compliance with administrative controls and/or policies
–
Training specific to administrative control procedures and/or policies
–
A statement that personnel may stop work if noncompliance with
administrative controls and/or policies are identified
–
The nonconformance and corrective action process
(Attachment R, Section R-4.2.1.4.2)
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Adequate?
Y/N (Why)

Example of Implementation/
Objective Evidence, as
applicable
Item Reviewed

Adequate?
Y/N

Comment
(e.g., any change in procedure
since last audit, etc.)

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU mixed waste
June 28, 2002

Procedure Documented
RH WAP Requirement 1
Location
1

1048

Does the SPM document the reconciliation of DQOs with AK in accordance with
the requirements of Permit Attachment R, Section R-3.5.1?
(Attachment R, Section R-4.2.1.4)

2

1049

Are procedures in place to ensure that generator/storage sites AK procedure
contains a decision making process that identifies when the compiled and
evaluated AK information does not meet the DQOs?
(Attachment R, Section R-4.2.1)

3

1050

Are procedures in place to ensure that the generator/storage site addresses
characteristics of ignitability, corrosivity, and reactivity in the RH AK Summary
Report?
(Attachment R, Section R-5.1.1.2)

4
5

1

Adequate?
Y/N (Why)

Example of Implementation/
Objective Evidence, as
applicable
Item Reviewed

Adequate?
Y/N

Comment
(e.g., any change in procedure
since last audit, etc.)

The RH WAP requirements should be presented in documents, such as procedures. Each of the questions posed under RH WAP requirements are meant to ask whether
procedures are in place or whether documents are evident which demonstrate that the specific RH WAP requirement is or can be met.
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Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU mixed Waste
June 28, 2002

TABLE R3-3
VISUAL EXAMINATION CHECKLIST

1
2

Procedure Documented
RH WAP Requirement 1
Location

Adequate?
Y/N (Why)

GENERAL REQUIREMENTS
3

1051

Do the site-specific VE procedures provide a data from containing, at a
minimum, the following data fields?:
C
C
C
C
C
C
C
C
C
C
C
C
C
C

container number
container’s waste stream designation
operator(s) performing the VE
description of the container contents including waste material
parameters that are present
determination of whether the waste matches the waste stream
description in the AK summary report
determination of whether residual liquids exceed one percent by
volume of the waste container
description of packaging including any liners used
a statement that there are no prohibited items in the output container
date of VE
videotape or equivalent media identification number (if applicable)
videotape or equivalent media start and stop time (if applicable)
title and revision number of the VE procedure used
signature of first trained operator
signature of second trained operator (if not using videotape)

(Attachment R, Section R-4.2.2.1)
4

1052

Are only controlled procedures used to perform VE?
(Attachment R, Section R-4.2.2.1)
QUALITY ASSURANCE OBJECTIVES

5

1053

Does the generator/storage site have procedures in place to ensure that the
following QAOs are met for VE:
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Example of Implementation/
Objective Evidence, as
applicable
Item Reviewed

Adequate?
Y/N

Comment
(e.g., any change in procedure
since last audit, etc.)

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU mixed waste
June 28, 2002

Procedure Documented
RH WAP Requirement 1
Location
–

Adequate?
Y/N (Why)

Precision QAO – Precision is maintained by reconciling any
discrepancies between two operators (or between the operator and the
independent technical reviewer) with regard to the identification of
important waste characteristics (i.e., physical form of the waste and
absence of residual liquid in excess of one percent by volume) within a
single container. Any container with unreconciled discrepancies cannot
be shipped to the WIPP.
Accuracy QAO – Accuracy is maintained by requiring operators to
successfully identify 100 percent of the items in a training container
during their initial qualification and subsequent requalification.
Representativeness QAO – The contents placed in a container will be
described on the data forms.
Completeness QAO – The relevant waste information must be collected.
This information must be documented on a videotape and/or data form,
or other unalterable media.
Comparability QAO – Comparability is ensured by a site meeting the
training requirements and complying with the minimum standards used to
implement this characterization process.

(Attachment R, Section R-4.2.2.3)
DATA COMPILATION
1

1054

Does the generator/storage site have procedures to ensure that a videotape
recording (or another equivalent unalterable media) is made of the VE unless
two qualified operators perform the VE and sign the VE data form?
(Attachment R, Section R-4.2.2.1)

2

1055

Does the generator/storage site have procedures to ensure that VE data is
assembled in testing batches of up to 20 containers that have undergone VE?
(Attachment R, Section R-3.4)
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Example of Implementation/
Objective Evidence, as
applicable
Item Reviewed

Adequate?
Y/N

Comment
(e.g., any change in procedure
since last audit, etc.)

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU mixed Waste
June 28, 2002

Procedure Documented
RH WAP Requirement 1
Location
TRAINING
1

1056

Do site procedures ensure that only trained personnel allowed to perform VE?
(Attachment R, Section R-4.2.2.2)

2

1057

Do site procedures ensure that training requirements for VE operators comply
with the training requirements of the RH WAP?
(Attachment R, Section R-4.2.2.2)

3

1058

Does the documented training program provide VE operators with both formal
and on-the-job training (OJT)?
(Attachment R, Section R-4.2.2.2)

4

1059

Does the documented training program ensure that the VE operators are
instructed in the specific waste generating practices and typical packaging
configurations expected to be found at the site that shall undergo VE?
(Attachment R, Section R4.2.2.2)

5

1060

Does the documented training program ensure that the OJT are conducted
under the direction of an experienced and qualified VE operator prior to
qualification of the candidate?
(Attachment R, Section R-4.2.2.2)

6

1061

Does the documented training program contain the following:
Formal Training
C
Project Requirements
•
Container identification and labeling
C
Applicable State and Federal Regulations
C
Site-Specific Instruction
On-the-Job Training
C
Identification of summary category groups
• Identification of waste material parameters
• Identification of residual liquids
C
Identification of prohibited items
(Attachment R`, Section 4.2.2.2)

7

1062

Does each facility designate a VE expert who is responsible for the overall
direction and implementation of VE at the facility and that is familiar with the
waste generating processes at that site, all of the types of waste being
characterized using VE data at the site, and the data that are being collected
from VE operations?
(Attachment R, Section R-4.2.2.2)
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Adequate?
Y/N (Why)

Example of Implementation/
Objective Evidence, as
applicable
Item Reviewed

Adequate?
Y/N

Comment
(e.g., any change in procedure
since last audit, etc.)

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU mixed waste
June 28, 2002

Procedure Documented
RH WAP Requirement 1
Location
1

1063

Are the selection, qualification, and training requirements of the VE expert
specified in the site specific QAPjP?
(Attachment R, Section R-4.2.2.2)

2

1064

Does the documented training program ensure that the qualification of the VE
operators, at a minimum, encompass the following requirements:
C
Successfully pass a comprehensive exam based upon training enabling
objectives. The comprehensive exam shall address all of the VE training
requirements and implementation stipulated in this RH WAP. A minimum
score of 80% is required to pass the exam.
C
Demonstrate capability in the presence of the appointed site VE expert.
(Attachment R, Section R-4.2.2.2)

3

1065

Does the documented training program ensure that requalification of operators
performed every two years at a minimum?
(Attachment R, Section R-4.2.2.2)

4

1066

Does the documented training program ensure that requalification of operators is
based upon evidence of continued satisfactory performance (primary
video/audiotape or equivalent media reviews)?
(Attachment R, Section R-4.2.2.2)

5

1067

Does the documented training program ensure that if performance is determined
to be unsatisfactory (the misidentification of a prohibited item or a score of less
than 80% on the comprehensive examine). Did the operator go through
retraining and was satisfactory performance demonstrated before an operator
was again allowed to perform VE?
(Attachment R, Section R-4.2.2.2)

Adequate?
Y/N (Why)

Example of Implementation/
Objective Evidence, as
applicable
Item Reviewed

DATA VALIDATION, REVIEW, VERIFICATION AND REPORTING
6

1068

Do generator/storage site procedures ensure that one hundred percent of testing
batch data reports for VE receive an independent technical review at the data
generation level that involves scrutiny and signature release of the data from a
qualified independent technical reviewer that was not directly responsible for
performing the original work?
(Attachment R, Section R-3.4.1)

7

1069

Do generator/storage site procedures ensure that nonconformances identified
during independent technical review are documented on a nonconformance
report?
(Attachment R, Section R-3.4.1)
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Adequate?
Y/N

Comment
(e.g., any change in procedure
since last audit, etc.)

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU mixed Waste
June 28, 2002

Procedure Documented
RH WAP Requirement 1
Location
1

1070

Do generator/storage site procedures ensure that the site implements corrective
action which remedies a nonconformance identified during independent technical
review prior to the management, storage, or disposal of the waste at the WIPP?
(Attachment R, Section R-3.4.1)

2

1071

Do generator/storage site procedures ensure that the independent technical
review is performed prior to the site project level review in order to determine
and correct negative trends in the testing process?
(Attachment R, Section R-3.4.1)

3

1072

Do generator/storage site procedures ensure that a checklist is used that
addresses all of the items in the data generation level review?
(Attachment R, Section R-3.4.1)

4

1073

Do generator/storage site procedures require that the VE data is released at the
data generation level by signature ensuring the following:
•
Data generation was conducted in a technically correct manner in
accordance with the methods used
•
If transcribed, the data have been reviewed for transcription errors
•
An independent observation of VE videotapes (if applicable) has been
performed at a minimum of once per testing batch or once per day,
whichever is less frequent. The videotape shall be reviewed against the
results reported on the data form to ensure data are correct and complete
(Attachment R, Section R-3.4.1)

5

1074

Do generator/storage site procedures ensure that the completed checklist is
forwarded with the testing batch data reports to the site project level?
(Attachment R, Section R-3.4.1)

6

1075

Do generator/storage site procedures ensure that one hundred percent of testing
batch data reports for VE receive SQAO review at the project level that involves
scrutiny and signature release of the data from the SQAO?
(Attachment R, Section R-3.4.2)

7

1076

Do generator/storage site procedures ensure that nonconformances identified
during SQAO review are documented on a nonconformance report?
(Attachment R, Section R-3.4.2)

8

1077

Do generator/storage site procedures ensure that the site implements corrective
action which remedies a nonconformance prior to the management, storage, or
disposal of the waste at the WIPP?
(Attachment R, Section R-3.4.2)
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Adequate?
Y/N (Why)

Example of Implementation/
Objective Evidence, as
applicable
Item Reviewed

Adequate?
Y/N

Comment
(e.g., any change in procedure
since last audit, etc.)

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU mixed waste
June 28, 2002

Procedure Documented
RH WAP Requirement 1
Location
1

1078

Do generator/storage site procedures ensure that a checklist is used that
addresses all of the items?
(Attachment R, Section R-3.4.2)

2

1079

Do generator/storage site procedures require that the VE data is released at the
site project level by signature ensuring the following:
•
Data generation level independent technical review, validation, and
verification have been performed as evidenced by the appropriate
signature release(s)
•
Testing batch data review checklists from the data generation level are
complete
•
Testing batch data reports are complete and data are reported
•
Testing batch quality control checks (e.g., independent observations)
were performed
•
VE data are complete and acceptable based on the independent
videotape review during independent technical review of one waste
container per testing batch or one per day, whichever is less frequent, at
the data generation level (if applicable)
•
Verification that QAOs have been met
(Attachment R, Section R-3.4.2)

3
4

1

Adequate?
Y/N (Why)

Example of Implementation/
Objective Evidence, as
applicable
Item Reviewed

Adequate?
Y/N

Comment
(e.g., any change in procedure
since last audit, etc.)

The RH WAP requirements should be presented in documents, such as procedures. Each of the questions posed under RH WAP requirements are meant to ask whether
procedures are in place or whether documents are evident which demonstrate that the specific RH WAP requirement is or can be met.

APPENDIX R3
Page R3-27 of 34
Page 5-97

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU mixed Waste
June 28, 2002

TABLE R3-4
RADIOGRAPHY CHECKLIST

1
2

Procedure Documented
RH WAP Requirement 1
Location

Adequate?
Y/N (Why)

GENERAL REQUIREMENTS
3

1080

Does the radiography system used to examine RH TRU mixed waste have the
capabilities that allow the operator to document the information to support the
DQOs that are being met using radiography data?
(Attachment R, Section R-4.2.3.1)

4

1081

Do the site-specific radiography procedures provide a data from containing, at
a minimum, the following data fields?
C
C
C
C
C
C
C
C
C
C
C
C
C

container number
container waste stream designation
operator(s) performing the radiography
description of container contents including waste material
parameters that are present
determination of whether the waste matches the waste stream
description in the AK summary report
determination of whether residual liquids exceed one percent by
volume of the waste container
description of packaging, including any liners used
a description of any prohibited items present or a statement that
there are none
date of radiography
videotape or equivalent media identification number
videotape or equivalent media start and stop time
title and revision number of the radiography procedure used
signature of trained operator

(Attachment R, Section R-4.2.3.1)
5

1082

Are only controlled procedures used to perform radiography?
(Attachment R, Section R-4.2.3.1)
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Example of Implementation/
Objective Evidence, as
applicable
Item Reviewed

Adequate?
Y/N

Comment
(e.g., any change in procedure
since last audit, etc.)

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU mixed waste
June 28, 2002

Procedure Documented
RH WAP Requirement 1
Location

Adequate?
Y/N (Why)

QUALITY ASSURANCE OBJECTIVES
1

1083

Does the generator/storage site have procedures in place to ensure that the
following QAOs are met for radiography:
•

Precision QAO – Precision is maintained by reconciling any
discrepancies between two operators with regard to the identification of
important waste characteristics (e.g, physical form of the waste and
absence of residual liquid in excess of one percent by volume) within a
single container. Any container with unreconciled discrepancies cannot
be shipped to the WIPP.

•

Accuracy QAO – Accuracy is obtained by using a target to tune the
image for maximum sharpness and by requiring operators to successfully
identify 100 percent of the items in a training container during their initial
qualification and subsequent requalification.

•
•

•

Representativeness QAO – All of the relevant contents in a container
selected for radiography will be described.
Completeness QAO – All of the relevant waste information must be
assembled and must show that each of the containers in the waste
stream belongs to the waste stream. This information must be
documented on videotape or other equivalent media and data form.

•

Comparability QAO – Comparability is ensured through a site meeting the
training requirements and complying with the minimum standards used to
implement the radiography process.
(Attachment R, Section R-4.2.3.3)
DATA COMPILATION
2

1084

Are there procedures to ensure that a radiography data form containing all of
the required information is used to document the data collected during
radiography?
(Attachment R, Section R-4.2.3.1)
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Example of Implementation/
Objective Evidence, as
applicable
Item Reviewed

Adequate?
Y/N

Comment
(e.g., any change in procedure
since last audit, etc.)

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU mixed Waste
June 28, 2002

Procedure Documented
RH WAP Requirement 1
Location
1

1085

Does the generator/storage site have procedures to ensure that a videotape
recording (or a recording on equivalent unalterable media) is made of the
waste container scan?
(Attachment R, Section R-4.2.3.1)

2

1086

Does the generator/storage site have procedures to ensure that radiography
data is assembled in testing batches of up to 20 containers that have
undergone radiography using the same testing equipment?
(Attachment R, Section R-3.4)

3

1087

Does the generator/storage site have procedures to ensure that an
independent observation of video output is made once per day or once per
testing batch, whichever is less frequent?
(Attachment R, Section R-4.2.3.1)

4

1088

Do site procedures ensure that only trained personnel allowed to operate
radiography equipment?
(Attachment R, Section R-4.2.3.2)

5

1089

Do site procedures ensure that training requirements for radiography operators
comply with the training requirements of the RH WAP?
(Attachment R, Section R-4.2.3.2)

6

1090

Does the documented training program provide radiography operators with
both formal and on-the-job training (OJT)?
(Attachment R, Section R-4.2.3.2)

7

1091

Does the documented training program ensure that the radiography operators
are instructed on the types of RH TRU mixed waste that are representative at
that site?
(Attachment R, Section R-4.2.3.2)

8

1092

Does the documented training program ensure that the OJT are conducted by
an experienced, qualified radiography operator prior to qualification of the
candidate?
(Attachment R, Section R-4.2.3.2)

TRAINING
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Adequate?
Y/N (Why)

Example of Implementation/
Objective Evidence, as
applicable
Item Reviewed

Adequate?
Y/N

Comment
(e.g., any change in procedure
since last audit, etc.)

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU mixed waste
June 28, 2002

Procedure Documented
RH WAP Requirement 1
Location
1

1093

Does the documented training program contain the following:
Formal Training
C
Project Requirements
C
Applicable State and Federal Regulations
C
Basic Principles of Radiography
C
Radiographic Image Quality and Calibration
C
Radiographic Scanning Techniques
C
Radiography of Waste Forms
C
Standards, Codes, and Procedures for Radiography
C
Site-Specific Instruction

2

1094

On-the-Job Training
C
System Operation
C
Identification of packaging configurations
C
Identification of summary category groups
•
Identification of waste material parameters
C
Identification of prohibited items
•
Identification of residual liquids
(Attachment R, Section R-4.2.3.2)

3

1095

Does the documented training program ensure that the radiography test
container include items representative of the waste streams at the site and
prohibited items?
(Attachment R, Section R-4.2.3.2)

4

1096

Does the documented training program ensure that the applicable items in the
test container are successfully identified by the operator as part of the
qualification process and results documented?
(Attachment R, Section R-4.2.3.2)

5

1097

Does the documented training program ensure that the qualification of the
radiography operators, at a minimum, encompass the following requirements:
C
Successfully pass a comprehensive exam based upon training
enabling objectives. The comprehensive exam shall address
radiography operation, documentation, characterization, and
procedural elements stipulated in this RH WAP.
C
Perform practical capability demonstration in the presence of the
appointed site radiography subject matter expert who is qualified as
an OJT trainer.
(Attachment R, Section R-4.2.3.2)
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Adequate?
Y/N (Why)

Example of Implementation/
Objective Evidence, as
applicable
Item Reviewed

Adequate?
Y/N

Comment
(e.g., any change in procedure
since last audit, etc.)

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU mixed Waste
June 28, 2002

Procedure Documented
RH WAP Requirement 1
Location
1

1098

Does the documented training program ensure that requalification of operators
performed every two years at a minimum?
(Attachment R, Section R-4.2.3.2)

2

1099

Does the documented training program ensure that requalification of operators
is based upon evidence of continued satisfactory performance (primary
video/audiotape or equivalent media reviews)?
(Attachment R, Section R-4.2.3.2)

3

1100

Does the documented training program ensure that if performance is
determined to be unsatisfactory (the misidentification of a prohibited item or a
score of <80% on the comprehensive exam) the unsatisfactory performance
results in disqualification? Did the operator go through retraining and was
satisfactory performance demonstrated before an operator was again allowed
to operate the radiography system?
(Attachment R, Section R-4.2.3.2)
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Adequate?
Y/N (Why)

Example of Implementation/
Objective Evidence, as
applicable
Item Reviewed

Adequate?
Y/N

Comment
(e.g., any change in procedure
since last audit, etc.)

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU mixed waste
June 28, 2002

Procedure Documented
RH WAP Requirement 1
Location

Adequate?
Y/N (Why)

Example of Implementation/
Objective Evidence, as
applicable
Item Reviewed

DATA VALIDATION, REVIEW, VERIFICATION AND REPORTING
1

1101

Do generator/storage site procedures ensure that one hundred percent of
testing batch data reports for radiography receive an independent technical
review at the data generation level that involves scrutiny and signature release
of the data from a qualified independent technical reviewer that was not
directly responsible for performing the original work?
(Attachment R, Section R-3.4.1)

2

1102

Do generator/storage site procedures ensure that nonconformances identified
during independent technical review are documented on a nonconformance
report?
(Attachment R, Section R-3.4.1)

3

1103

Do generator/storage site procedures ensure that the site implements
corrective action which remedies a nonconformance identified during
independent technical review prior to the management, storage, or disposal of
the waste at the WIPP?
(Attachment R, Section R-3.4.1)

4

1104

Do generator/storage site procedures ensure that the independent technical
review is performed prior to the site project level review in order to determine
and correct negative trends in the testing process?
(Attachment R, Section R-3.4.2)

5

1105

Do generator/storage site procedures ensure that a checklist is used that
addresses all of the items in the data generation level review?
(Attachment R, Section R-3.4.1)

6

1106

Do generator/storage site procedures require that the radiography data is
released at the data generation level by signature ensuring the following:
•
Data generation was conducted in a technically correct manner in
accordance with the methods used
•
If transcribed, the data have been reviewed for transcription errors
•
An independent observation of radiography videotapes has been
performed at a minimum of once per testing batch or once per day,
whichever is less frequent. The videotape shall be reviewed against the
results reported on the data form to ensure data are correct and complete
(Attachment R, Section R-3.4.1)

7

1107

Do generator/storage site procedures ensure that the completed checklist is
forwarded with the testing batch data reports to the site project level?
(Attachment R, Section R-3.4.1)
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Adequate?
Y/N

Comment
(e.g., any change in procedure
since last audit, etc.)

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU mixed Waste
June 28, 2002

Procedure Documented
RH WAP Requirement 1
Location
1

1108

Do generator/storage site procedures ensure that one hundred percent of
testing batch data reports for radiography receive SQAO review at the project
level that involves scrutiny and signature release of the data from the SQAO?
(Attachment R, Section R-3.4.2)

2

1109

Do generator/storage site procedures ensure that nonconformances identified
during SQAO review are documented on a nonconformance report?
(Attachment R, Section R-3.4.2)

3

1110

Do generator/storage site procedures ensure that the site implements
corrective action which remedies a nonconformance identified during SQAO
review prior to the management, storage, or disposal of the waste at the
WIPP?
(Attachment R, Section R-3.4.2)

4

1111

Do generator/storage site procedures ensure that a checklist is used that
addresses all of the items in the site project level review?
(Attachment R, Section R-3.4.2)

5

1112

Do generator/storage site procedures require that the radiography data is
released at the site project level by signature ensuring the following:
•
Data generation level independent technical review, validation, and
verification have been performed as evidenced by the appropriate
signature release(s)
•
Testing batch data review checklists from the data generation level are
complete
•
Testing batch data reports are complete and data are reported
•
Testing batch quality control checks (e.g., independent observations)
were performed
•
Radiography data are complete and acceptable based on the
independent videotape review during independent technical review of one
waste container per testing batch or one per day, whichever is less
frequent, at the data generation level
•
Verification that QAOs for radiography have been met
(Attachment R, Section R-3.4.2)

6
7

1

Adequate?
Y/N (Why)

Example of Implementation/
Objective Evidence, as
applicable
Item Reviewed

Adequate?
Y/N

Comment
(e.g., any change in procedure
since last audit, etc.)

The RH WAP requirements should be presented in documents, such as procedures. Each of the questions posed under RH WAP requirements are meant to ask whether
procedures are in place or whether documents are evident which demonstrate that the specific RH WAP requirement is or can be met.
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1

6.0 Security

2

Attachment C of the HWFP identifies the security provisions required at 40 CFR §270.14(b)(4),
which are intended to prevent accidental or unauthorized entry into the active portion of a facility
(i.e., where hazardous waste is stored or disposed). Attachment C describes the security
equipment and procedures at the WIPP facility used to provide continuous monitoring and
controlled entry onto the facility and to prevent accidental or unauthorized entry, including
24-hour security surveillance, fencing, and signs.

3
4
5
6
7

8
9

10

The following security actions and response requirements, detailed in Attachment C, are in use
at WIPP:
•

24-hour Surveillance
–
Written procedures
–
Continuous monitoring of active portions
–
Documented security patrols outside of the Property Protection Area (PPA)
–
Physical protection of the area
–
Requirements for visitor identification and escort

•

Physical Barriers
–
Chain link fence topped with three strands of barbed wire
–
Gate access controlled by security
–
Personnel are required to wear badges and access to all areas in the facility is
controlled
–
Warning signs are posted on the perimeter fence at 50-foot intervals and at
gates

11
12
13
14
15

16
17
18
19
20
21
22

23

6.1. Proposed Text Changes to Attachment C

ATTACHMENT C
SECURITY

24
25

26

27
28
29
30
31
32

Introduction, Footnote 1
1

The active portion of the facility is the Property Protection Area (PPA) as described in Permit
Module III. Within this area, the only areas where transuranic (TRU) mixed wastes are handled
outside of the Transuranic Package Transporter, Type II (TRU mixedPACT-II) NRC-certified
shipping container casks are is inside the Waste Handling Building (WHB), the waste hoist, and
the underground. Whenever TRU mixed waste is handled, a Controlled Area (CA) is
established for the purpose of radiation protection, which limits access to only trained personnel
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5
6

or to untrained personnel (visitors) who are continuously under the escort of trained personnel.
CAs are established in accordance with the WIPP Radiation Safety Manual and are managed
to limit the radiation exposure to personnel to less than 100 millirem per year. The CA is initially
set at the entrances to the Parking Area Container Storage Unit (Parking Area Unit), Waste
Handling Building Container Storage Unit (WHB Unit) Bay, and portions of the underground.
The boundary of the CA is posted with signs as specified by the Permittees.
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7.0 General Inspection Requirements

2

Attachment D of the HWFP contains the procedures to inspect and monitor the equipment
throughout the WIPP facility, as required at 40 CFR §264.15(a-d), to ensure that the facility is
operating properly. Attachment D mandates visual inspection of the facility for malfunction,
deterioration, operator errors, and leaks based on written procedures and schedule. The
schedule identifies the types of problems to be checked and how often inspections should be
conducted. The schedule includes unit-specific inspections to meet the requirements for the
container storage and disposal units. A log or summary record is used to document inspections
and procedures to remedy any problems identified during inspections.

3
4
5
6
7
8
9

13

Regular inspections for malfunctions, deterioration, potential for operator error, and discharges
are scheduled for monitoring equipment, including safety and emergency equipment, security
equipment, and operating or structural equipment. Frequency of inspections is based on
equipment type, potential hazard and/or regulatory requirement.

14

7.1. Proposed Text Changes to Attachment D

10
11
12
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ATTACHMENT D
INSPECTIONS

1
2

3

D-1 Inspection Schedule

4

The WIPP facility has developed and will maintain a series of written procedures that include all
the detailed inspection procedures and forms necessary to comply with 20.4.1.500 NMAC
(incorporating 40 CFR §264.15(b)), during the Disposal Phase. Tables D-1 and D-1a lists each
item or system requiring inspection under these regulations, the inspection frequency, the
organization responsible for the inspection, the applicable inspection procedure and what to
look for during the inspection. 20.4.1.500 NMAC, (incorporating 40 CFR §§264.15(b), 264.174,
and 264.602), list requirements that are applicable to the WIPP facility.

5
6
7
8
9
10

11
12
13
14
15
16
17
18
19
20
21
22
23
24

25
26
27
28
29
30
31

32
33
34
35
36

Operational procedures detailing the inspections required under 20.4.1.500 NMAC
(incorporating 40 CFR §§264.15(a) and (b)), are maintained in electronic format on the WIPP
computer network, in the Operating Record and, as appropriate, in controlled document
locations at the WIPP facility. Frequency of inspections is discussed in detail in Section
D-1a(2). Inspections are conducted often enough to identify problems in time to correct them
before they pose a threat to human health or the environment and are based on regulatory
requirements. The operational procedures assign responsibility for conducting the inspection,
the frequency of each inspection, the types of problems to be watched for, what to do if items
fail inspection, directions on record keeping, and inspector signature, date, and time. The
operational procedures are maintained at the WIPP facility. Tables D-1 and D-1a summarizes
inspections, frequencies, responsible organizations, personnel making the inspection (by job
title), and the types of anticipated problems as well as the references for the operational
procedures. Inspection records are maintained at the WIPP site for three years by the
responsible organization shown in Tables D-1 and D-1a.
Waste handling equipment and area inspections are typically controlled through established
procedures and the results are recorded in logbooks or on data sheets,respectively. Operators
are trained to consult the logbook to identify the status of any piece of waste handling
equipment prior to its use. Once a piece of equipment is identified to be operable, a
preoperational inspection is initiated in accordance with the appropriate inspection procedure in
Tables D-1, D-1a, or in operational procedures. Inspection results as described below are
entered in the applicable logbook.

Requirements of 20.4.1.500 NMAC (incorporating 40 CFR §264.15(d)), are met by the
inspections for each item or system included in Tables D-1 and D-1a. The results of the
inspections are maintained for at least three years. The inspection logs or summary records
include the date and time of inspection, the name of the inspector, a notation of the
observations made, and the date and nature of any repairs or other remedial actions. Major
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pieces of waste handling equipment are inspected using proceduralized inspections. Current
copies of inspections forms are maintained in the Operating Record. Non-administrative
changes (i.e., changes that affect the frequency or content of inspections) to inspection forms
must be submitted to NMED in accordance with the appropriate portions of 20.4.1.900 NMAC
(incorporating 40 CFR §270.42). The status of these pieces of equipment is maintained in an
equipment logbook that is separate from the checklist. The logbook contains information
regarding the condition of the equipment. Equipment operators are required, by the inspection
checklist, to consult the logbook as the first activity in the inspection procedure. This logbook is
maintained in the operating record. CH TRU mixed waste eEquipment that is controlled by a
logbook includes the waste handling fork lifts, all waste handling cranes, the adjustable center
of gravity lift fixture, the CH transuranic (TRU) underground transporter, the conveyance loading
car, the trailer jockey, and the push-pull attachment. RH TRU mixed waste equipment that is
controlled by a logbook includes the 140/25-ton bridge crane, cask transfer cars, 25-ton Cask
Unloading Room crane, Transfer Cell shuttle car, RH Bay cask lifting yolk, facility grapple,
6.25-ton overhead hoist, facility cask rotating device, Hot Cell overhead powered manipulator,
15-ton Hot Cell crane, facility cask transfer car, 41-ton forklift, facility cask, and horizontal
emplacement and retrieval equipment. Inspections of the cask unloading room, hot cell,
transfer cell, facility cask loading room, RH bay and radiation monitoring equipment will be
recorded on data sheets. In addition to the inspections listed in Tables D-1 and D-1a, many
pieces of equipment are subject to regular preventive maintenance. This includes more in-depth
inspections of mechanical systems, load testing of lifting systems, calibration of measurement
equipment and other actions as recommended by the equipment manufacturer or as required
by DOE Orders. These preventive maintenance activities along with the inspections in Tables
D-1 and D-1b make mechanical failure of waste handling equipment unlikely. The WIPP Safety
Analysis Report (DOE, 19991995a)(DOE/WIPP-95-2065 Rev. 4) and the “WIPP RemoteHandled Waste Preliminary Safety Analysis Report (RH PSAR)” (DOE, 2000) contains the
results of a systematic analysis of waste handling equipment and the hazards associated with
potential mechanical failures. Equipment subject to failures that cannot practically be mitigated
is retained for analysis and areis the basis for contingency planning. The inspection procedures
maintained in the operating record for operational and preventive maintenance are
implemented to assure the equipment is maintained. An example equipment inspection
checklist and a typical log book form are shown as Figures D-1 and D-1 D-2. Actual checklists
or forms are maintained within the Operating Record.

34

D-1a General Inspection Requirements

35

Tables D-1, D-1a and D-2 of this Permit Attachment list the major categories of monitoring
equipment, safety and emergency systems, security devices, and operating and structural
equipment that are important to the prevention or detection of, or the response to,
environmental or human health hazards caused by hazardous waste. These systems may
include numerous subsystems. These systems are inspected according to the frequency listed
in Tables D-1 and D-1a, a copy of which is maintained at the WIPP facility. The frequency of
inspections is based on the nature of the equipment or the hazard and regulatory requirements.
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4

When in use, daily inspections are made of areas subject to spills, such as TRU mixed waste
loading and unloading areas in the WHB Unit, looking for deterioration in structures, mechanical
items, floor coatings, equipment, malfunctions, etc., in accordance with 20.4.1.500 NMAC
(incorporating 40 CFR §264.15(b)(4)).

5

D-1a(1) Types of Problems

6

The inspections for the systems, equipment, structures, etc., listed in Tables D-1 and D-1a,
include the types of problems (e.g., malfunctions, cracks in coatings or welds, and
deterioration) to be looked for during the inspection of each item or system, if applicable, and
are in compliance with 20.4.1.500 NMAC (incorporating 40 CFR §264.15(b)(3)).

1
2
3

7
8
9

10

D-1a(2) Frequency of Inspections

11

Tables D-1, D-1a and D-2 of this Permit Attachment list the inspection frequencies and
monitoring schedule for equipment and systems subject to the 20.4.1 NMAC hazardous waste
management requirements. The frequency is based on the rate of possible deterioration of the
equipment and the probability of an environmental or human health incident if the deterioration
or malfunction, or any operator error, goes undetected between inspections. Areas subject to
spills, such as loading and unloading areas, are inspected daily when in use, consistent with the
requirements of 20.4.1.500 NMAC (incorporating 40 CFR §264.15(b)(4)).

12
13
14
15
16
17

22

When a RH TRU mixed waste container is present in the RH Complex, inspections are
conducted visually and/or using a closed-circuit video camera in order to manage worker dose
and to minimize occupational radiation exposures to as low as reasonably achievable (ALARA).
More extensive inspections of these areas are performed at least annually during routine
maintenance periods when waste is not present.

23

D-1b(1) Container Inspection

24

Containers are used to manage TRU mixed waste at the WIPP facility. These containers are
described in Permit Module III. Off-site CH TRU mixed waste will arrive in 55-gallon drums
arranged as seven (7)-packs, as Ten Drum Overpacks (TDOP), or as Standard Waste Boxes
(SWB). The waste containers will be visually inspected to ensure that the waste containers are
in good condition and that there are no signs that a release has occurred. This visual inspection
shall not include the center drums of 7-packs and waste containers positioned such that visual
observation is precluded due to the arrangement of waste assemblies on the facility pallets. If
CH TRU mixed waste handling operations should stop for any reason with containers located
on the TRUPACT-II Unloading Dock (TRUDOCK storage area of the WHB Unit) in the
TRUPACT-II shipping containers, primary waste container inspections could not be
accomplished until the containers of waste are removed from the shipping containers.

18
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Off-site RH TRU mixed waste will arrive in containers in U.S. Nuclear Regulatory Commission
(NRC)-certified shipping casks designed to provide shielding and facilitate safe handling.
Canisters will be loaded singly in an RH-72B shipping cask and 55-gallon drums will be loaded
in a CNS10-160B shipping cask. The shipping cask will be visually inspected upon arrival.
Inspections are conducted of the Parking Area Unit at a frequency not less than once per week
when waste is stored there. The inventory and integrity of the shipping casks and the spacing
between trailers carrying the shipping casks are inspected to ensure a 48-inch aisle space is
maintained between loaded trailers. Because RH TRU mixed waste is stored in the Parking
Area Unit in sealed NRC-certified shipping casks, there are no additional requirements for
engineered secondary containment systems. RH TRU mixed waste canisters and drums will be
surveyed for surface radiological contamination. Following removal of the canisters and drums,
the interior of the shipping cask will be inspected and surveyed for evidence of leaks that may
have occurred during transport.
RH TRU mixed waste is handled and stored in the RH Complex of the WHB Unit. The RH
Complex includes the following: RH Bay, the Cask Unloading Room, the Hot Cell, the Transfer
Cell, and the Facility Cask Loading Room. Inspections of RH TRU mixed waste in these areas
occurs a minimum of once weekly when stored waste is present. Because RH TRU mixed
waste is stored in NRC-certified shipping casks in both the RH Bay and Cask Unloading Room,
inspections in these areas focus on the inventory and integrity of the shipping casks. There are
no additional requirements for engineered secondary containment systems. However, the floors
in the RH Complex (including the RH Bay and Cask Unloading Room) are coated concrete and
during normal operations (i.e., when waste is present), the floor of the RH Complex is inspected
visually or by using closed-circuit cameras on a weekly basis to verify that it is in good condition
and free of cracks and gaps.
Inspections of RH TRU mixed waste containers stored in the Hot Cell and Transfer Cell are
conducted using remotely operated cameras. RH TRU mixed waste in the Hot Cell is stored in
either 55-gallon drums or canisters. The containers in the Hot Cell are inspected to ensure that
they are free of leaks and in good condition. RH TRU mixed waste in the Transfer Cell is stored
in the RH-72B shipping cask or shielded insert; therefore, inspections in this area focus on the
integrity of the shipping cask or shielded insert, RH TRU mixed waste in the Facility Cask
Loading Room is stored in the facility cask; therefore, inspections in this area focus on the
integrity of the facility cask.
Inspections will be conducted in the Parking Area Unit at a frequency not less than once
weekly. These inspections are applicable to loaded, and stored TRUPACT-IIs NRC-certified
shipping casks. The perimeter fence located at the lateral limit of the Parking Area Unit,
coupled with personnel access restrictions into the WHB Unit, will provide the needed security.
The perimeter fence and the southern border of the WHB shall mark the lateral limit of the
Parking Area Unit. Radiologically controlled areas can be established temporarily with
barricades. More permanent structures can be installed. The western boundary can be
established with temporary barricades since this area is within the perimeter fence. Access to
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radiologically controlled areas will only be permitted to personnel who have completed General
Employee Radiological Training (GERT), a program defined by the Permittees, or escorted by
personnel who have completed GERT. This program ensures that personnel have adequate
knowledge to understand radiological posting they may encounter at the WIPP site. The fence
of the Radiologically Controlled Area, south from the WHB airlocks was moved to provide more
maneuvering space for the trucks delivering waste. Since TRU mixed waste to be stored in the
Parking Area Unit will be in sealed NRC-certified shipping casks TRUPACT-II shipping
containers, there will be no additional requirements for engineered secondary containment
systems. Inspections of the NRC-certified shipping casks TRUPACT-IIs stored in the Parking
Area Unit shall be conducted at a frequency no less than once weekly and will focus on the
inventory and integrity of the shipping containers and the spacing between trailers carrying the
NRC-certified shipping casks TRUPACT-II shipping containers. This spacing will be maintained
at a minimum of four feet.

22

Container inspections will be included as part of the surface TRU mixed waste handling areas
(i.e. Parking Area Unit and WHB Unit) inspections described in Tables D-1 and D-1a. These
inspections will also include the Derived Waste Storage Area of the WHB Unit. The Derived
Waste Storage Area will consist of containers of 55 or 85-gallon drums or SWBs. The total
storage volume of this area is up to 66.3 cubic feet (1.88 cubic meters). A Satellite
accumulation area (SAA) may be required in an area adjacent to the TRUDOCKs. This SAA will
be set up on an as needed basis at or near the point of generation and the derived waste will be
discarded into the active derived waste container. All SAAs will be inspected in accordance with
20.4.1.300 NMAC (incorporating 40 CFR §262.34).

23
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TABLE D-1a
RH TRU Mixed Waste
INSPECTION SCHEDULE/PROCEDURES

4

System/Equipment Name

5
6

Cask Transfer Car(s)

Responsible
Organization
Waste
Operations
Maintenance

7
8

RH Bay Overhead Bridge
Crane

Waste
Operations
Maintenance

9

Facility Cask

Waste
Operations
Maintenance

10
11

RH Bay Cask
Lifting Yoke

12

Facility Cask Transfer Car

Waste
Operations
Maintenance
Waste
Operations
Maintenance

13
14

Facility Cask Rotating
Device

Waste
Operations
Maintenance

15

Facility Grapple

Waste
Operations
Maintenance

16

6.25-Ton Hoist

Waste
Operations
Maintenance

17

Transfer Cell Shuttle Car

Inspection a
Frequency and Job
Title of Personnel
Normally Making
Inspection

Procedure Number and Inspection Criteria

Preoperationalc,d,e
See list 1

WP05-WH1701
Inspecting for Deteriorationb

Semi-Annually

PM041186

d,e,i

Preoperational
See list 1

WP05-WH1741
Inspecting for Deteriorationb and Leaks/Spills

Quarterly & Annually
Annually

PM0441232
PM0411171

Preoperationalc,d,e ,f
See list 1

WP05-WH1753
Inspecting for Deteriorationb

Annually
Annually

PM041201
PM041203

Preoperationald,e,i
See list 1

WP05-WH1741
Inspecting for Deteriorationb

Annual

PM041169

Preoperationalc,d,e ,f
See list 1

WP05-WH1704
Inspecting for Deteriorationb and Leaks/Spills

Quarterly
Annually

PM041186
PM041195

Preoperationalc,d,e ,f
See list 1

WP05-WH1713
Inspecting for Deteriorationb and Leaks/Spills

Annually
Annually

PM041175
PM041176

Preoperationald,e,f,i
See list 1

WP05-WH1721
Inspecting for Deteriorationb and Leaks/Spills

Quarterly
Annually

PM041172
PM041177

Preoperationalc,d,e ,f
See list 1

WP05-WH1721
Inspecting for Deteriorationb and Leaks/Spills

Annually

PM041173
c,d,e ,f

Waste
Operations

Preoperational
See list 1

WP05-WH1705
Inspecting for Deteriorationb and Leaks/Spills

Maintenance

Semi-Annually
Annually

PM041184
PM041222

18

Cask Unloading Room

Waste
Operations

Preoperationald,e,f,h ,i
See list 1

WP05-WH1744
Inspecting for Deteriorationb and Floor
coating integrity

19

Hot Cell

Waste
Operations

Preoperationald,e,f,g ,i,k
See list 1

WP05-WH1744
Inspecting for Deteriorationb and Floor
coating integrity

20
21
22

Hot Cell
Overhead Powered
Manipulator

Waste
Operations

Preoperationald,e,i
See list 1

WP05-WH1743
Inspecting for Deteriorationb and Leaks/Spills
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RH TRU Mixed Waste
INSPECTION SCHEDULE/PROCEDURES

System/Equipment Name

Responsible
Organization
Maintenance

1

Hot Cell Bridge Crane

Waste
Operations
Maintenance

Inspection a
Frequency and Job
Title of Personnel
Normally Making
Inspection

Procedure Number and Inspection Criteria

Annually
Annually
Annually

PM041215
PM041216
IC411037

Preoperationald,e,i
See list 1

WP05-WH1742
Inspecting for Deteriorationb and Leaks/Spills

Annually
Annually
Annually

PM041217
PM041209
IC411038

2

Transfer Cell

Waste
Operations

Preoperationald,e,f,h ,i
See list 1

WP05-WH1744
Inspecting for Deteriorationb and Floor
coating integrity

3
4

Facility Cask Loading
Room

Waste
Operations

Preoperationald,e,f,h ,i
See list 1

WP05-WH1744
Inspecting for Deteriorationb and Floor
coating integrity

5
6

Closed Circuit Television
Camera

Waste
Operations

Preoperationalc
See list 1

WP05-WH1757
Inspecting for Operability

7
8

Radiation Monitoring
Equipment

Radiation Safety

Preoperationald,e,i
See list 2

WP12-HP1302
Inspecting for Deteriorationb and Instrument
Calibrations

Annually

PM411015
IC411039
IC411040
IC411036

Preoperationald,e,i
See list 1

WP05-WH1719
Inspecting for Deteriorationb and Leaks/Spills

Quarterly & Annually
Annually
Annually
Annually

PM041190
PM041191
PM041192
IC411035

Preoperationalc,d,e ,f
See list 1

WP05-WH1700
Inspecting for Deteriorationb and Leaks/Spills

Monthly
Annually
Annually

PM052010
PM052011
PM052013
PM052012
PM052014

Preoperationald,e,i
See list 1

WP05-WH1602
Inspecting for Deteriorationb and Leaks/Spills

Maintenance

9
10

Cask Unloading Room
Crane

Waste
Operations
Maintenance

11
12

Horizontal Emplacement
and Retrieval Equipment

Waste
Operations
Maintenance

13

41-Ton Forklift

Waste
Operations
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TABLE D-1a
RH TRU Mixed Waste
INSPECTION SCHEDULE/PROCEDURES

System/Equipment Name

Responsible
Organization
Maintenance

Inspection a
Frequency and Job
Title of Personnel
Normally Making
Inspection
Hourly
Quarterly
Annually

1

RH Bay

Waste
Operations

2
3
4
5

RH TR U m ixed wa ste In spe ction s S che dule Lists

6
7

List 2: R adia tion S afety

8

RH TRU mixed waste Inspections Schedule Notes

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

Preoperationald,e,h,i
See list 1

Procedure Number and Inspection Criteria
PM074061
PM052003
PM074027
PM074029
PM074051
WP05-WH1744
Inspecting for Deteriorationb and Floor
coating integrity

List 1: Waste Operations
Manager, RH W aste Handling
Q ua lifie d T R U -W as te H an dle r, Le ve l II or III

Radiological Control Technician

a

Insp ec tion m ay be acc om plish ed as p art o f or in a dd ition to reg ula rly sch ed ule d pr ev en tive m ain ten an ce insp ec tion s for eac h item or sys tem . Ce rtain
structural systems of the Waste Handling Building are also subject to inspection following severe natural events including earthquakes, tornados, and
severe storms. Structural systems include columns, beams, girders, anchor bolts, and concrete walls.

b

Deterioration includes: cracks, erosion, salt build-up, damage, corrosion, loose or missing parts, malfunctions, and structural deterioration.

c

"Pre -eva lutiona ll" signifies that ins pec tions a re req uired prior to the was te ha ndling evo lution. (T he e volu tion is co nsid ered to be fro m the rec eipt of a
shipping cask into the RH Bay through canister emplacement in the underground.) For an area, preoperational inspection includes: area is clean and
free of ob stru ctio ns (for e m erg en cy eq uip m en t); ad eq ua te ais le sp ac e; em erg en cy an d co m m un icat ion s eq uip m en t is rea dily av aila ble , pro pe rly
loca ted a nd s ign-p oste d, visib le, and ope rationa l. For eq uipm ent, this includ es: ch eck ing fluid levels , press ures , valve and switch pos itions, b attery
charge levels, pressures, general cleanliness, and that all functional components and emergency equipment are present and operational. When the
equipment is not in use, no inspections are required.

d

W hen equipment needs to be inspected while handling waste (i.e., during waste unloading or transfer operations), general cleanliness and functional
compone nts will be inspected to detect any problem that may harm hum an health or the environment. The inspection will verify that emergency
equ ipm ent is p rese nt.
e

Inspection of all RH T RU m ixed waste equipment and areas in the RH Com plex applies only after RH T RU m ixed waste receipt begins.
f

The inspection/maintenance activities associated with these pieces of equipment are performed when the RH Com plex is empty of RH TR U mixed
waste. If contamination is present, a radiation work permit may be needed.
g

For the Hot Cell and Transfer Cell, if RH TR U mixed waste is present, camera inspections will be performed in lieu of physical inspection.
h

Th e integ rity of the floor c oating will be ins pec ted w eek ly if RH T RU m ixed w aste is pres ent.
i

P r eo p er at io n al = c op y fr om C H .
j

Facility Grapple use in the hot cell is preoperational inspection. However, when used in a system line-up with 6.25 Hoist, inspections will be preev alu tion al.
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8.0 Preparedness and Prevention

2

Attachment E of the HWFP provides a description of the preparedness and prevention
standards required by 40 CFR Part 264 Subpart C and 40 CFR § 270.14(b). These standards
are intended to minimize and prevent emergency situations at treatment, storage, and disposal
facilities (TSDFs). Emergency situations include fire, explosion, or release of hazardous waste.
The preparedness and prevention standards are associated with required equipment, testing
and maintenance of equipment, access to communications and alarms, and minimum aisle
space.

3
4
5
6
7
8

15

Attachment E presents the procedures, structures, and equipment needed to (1) prevent
hazards in unloading operations, (2) prevent or mitigate runoff or floods, (3) prevent
contamination of water supplies, (4) mitigate the effects of equipment failure and power
outages, (5) prevent undue exposure of personnel, and (6) prevent releases to the atmosphere.
Also described are the preparedness and prevention aspects of the design and operation of the
facility, required equipment, testing and maintenance of equipment, access to communication
and alarm systems, required aisle space, and arrangements with local authorities.

16

8.1. Proposed Text Changes to Attachment E

9
10
11
12
13
14

ATTACHMENT E
PREPAREDNESS AND PREVENTION

17
18

19

E-1b

20

Waste Handling Building Container Storage Unit (WHB Unit) and Parking Area Container
Storage Unit (Parking Area Unit)

21

22
23
24
25
26
27
28
29
30
31
32
33

Aisle Space Requirement

Waste containers will remain inside the TRUPACT-II shipping containers NRC-certified shipping
cask in the Parking Area Unit until TRU mixed waste handlers are prepared to handle them. As
shown in Figure M1-1 in Permit Attachment M1, there is ready access to all areas within the
WHB Unit where hazardous wastes are handled. CH TRU mixed waste Sseven-packs and/or
SWBs are unloaded from the TRUPACT-II shipping container in to the WHB Unit (see Figure
M1-12 in Permit Attachment M1). The WHB Unit can handle the unloading of four TRUPACTII shipping caskscontainers at one time. Single RH TRU mixed waste canisters are unloaded
from the RH-72B shipping casks in the Transfer Cell of the WHB Unit where they are
transferred to facility casks (see Figures M1-25 and M2-27 in Permit Attachment M1). RH
TRU mixed waste drums in CNS10-160B shipping casks, which may contain up to 10 drums
configured in two 5-drum baskets, are unloaded from the shipping cask staged in the Cask
Unloading Room into the Hot Cell (see Figures M1-26 and M1-28 in Permit Atttachment M1).
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At all times, written procedures ensure that loaded TRUPACT-II containers, facility pallets,
7-packs, SWBs, 85-gallon drums, TDOPs, or canisters are managed in the WHB Unit in a
manner to prevent obstructing the movement of personnel, fire-protection equipment, spillcontrol equipment, and decontamination equipment. At all times, written procedures ensure
that, in the WHB Unit and Parking Area Unit, the following are managed in a manner to prevent
obstructing the movement of personnel, fire-protection equipment, spill-control equipment, and
decontamination:
•
•
•
•
•
•
•

Loaded NRC-certified shipping casks
Facility pallets
55-gallon drums packaged singly or in 7-packs or 5-packs
SWBs
85-gallon drums packaged singly or in 4-packs
TDOPs
Canisters

27

For contact handled (CH) TRU mixed waste, Aan aisle space of 44 in. (1.1 m) between loaded
facility pallets will be maintained in all CH TRU mixed waste storage areas of the WHB Unit,
and a minimum of 4 ft (1.2 m) of aisle space will be maintained between TRUPACT-IIs in the
outdoor Parking Area Unit. For remote handled (RH) TRU mixed waste, a minimum of 44
inches (1.1 m) between loaded shipping casks in the RH Bay will be maintained. A maximum of
two loaded shipping casks may be stored in the RH Bay at one time. Implementation of written
procedures ensures that loaded shipping casks, transfer cars, and canisters are managed in
the RH Bay in a manner to allow the movement of personnel, fire-protection equipment, spillcontrol equipment, and decontamination equipment. Within the Hot Cell, waste containers are
not stored in multiple rows; similarly, within the Transfer Cell, the container is located in a rack
on the Transfer Cell shuttle car. Thus, aisle space does not apply to these areas. In the
Parking Area Container Storage Unit, a minimum of 4 ft (1.2 m) of aisle space will be
maintained between loaded shipping casks and trailers.

28

E-2a

29

34

The WIPP facility's equipment, structures, and procedures are specially designed for the safe
handling of TRU mixed waste. Permit Attachments M1 and M2 detail how contact-handled (CH)
CH and RH TRU mixed waste is handled, including unloading and transport operations. The
following is a summary of the activities, structures, and equipment that were developed to
prevent hazards in unloading of TRU mixed waste, as required by 20.4.1.900 NMAC
(incorporating 40 CFR §270.14(b)(8)(i)).

35

CH TRU Mixed Waste

36

The TRUPACT-II shipping container cask has a gross loaded weight of 19,265 lbs (8,737 kgs).
The HalfPACT shipping container cask has a gross loaded weight of 18,100 lbs (8,210 kgs).

15
16
17
18
19
20
21
22
23
24
25
26

30
31
32
33

37

Unloading Operations
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35
36
37

The gross loaded weight is defined as the weight of the payload and the weight of the Contact
Handled Package itself. The Contact Handled Packages have forklift pockets at the bottom of
the container specifically for lifting the container with a forklift (see Figure M1-8 in Permit
Attachment M1). The 13 ton (11.8 metric tons) electric forklift unloads the TRUPACT-II from the
trailer and transfers it to an unloading dock in the WHB Unit (see Figure M1-9 in Permit
Attachment M1). The unloading dock is designed to accommodate the Contact Handled
Package and functions as a work platform, providing TRU mixed waste handling and health
physics personnel with easy access to the container during unloading operations.
An overhead 6-ton (5.4-metric ton) crane and adjustable center-of-gravity lift fixture transfer
TRU mixed waste containers from the Contact Handled Package to the facility pallet on the
WHB Unit floor. The facility pallet is a fabricated steel structure designed to securely hold waste
containers. Each facility pallet has a rated load capacity of 25,000 lb (11,340 kg). The upper
surface of the facility pallet has two recesses sized to accept the waste containers, ensuring
that the containers are held in place. Up to four SWBs, four 7-packs of 55-gallon drums, four 4packs consisting of 85-gallon drums, four 3-packs of 100-gallon drums, or two TDOPs may be
placed on a facility pallet. Each stack of waste containers is strapped down to holding bars in
the top reinforcement plate of the facility pallet to avoid spillage during movement. Two
rectangular tube openings in the bed allow the facility pallet to be securely lifted by forklift. In
order to assure a facility pallet is not overloaded, operationally it will hold the contents of two
Contact Handled Packages, as specified in Permit Attachment M1.
The WIPP facility has the capability to handle each of the CH TRU mixedcontainers singly using
forklifts and single container attachments. In such cases, the container would be loaded on the
waste shaft conveyance and moved underground as a single unit.
All unloading equipment is inspected in accordance with the schedule shown in Table D-1a.
Cranes that are used in the unloading and handling of TRU mixed waste have been designed
and constructed so that they will retain their loads in the event of a loss of power. Cranes in the
WHB Unit are also designed to withstand a design basis earthquake without moving off of their
rails and without dropping their load. Lowering loads is a priority activity after a disruptive event.
The following is a summary of the activities, structures, and equipment that were developed to
prevent hazards in transporting TRU mixed waste.
Palletized CH TRU mixed waste is transferred by a 13-ton (11.8-metric ton) forklift to the
conveyance loading car (see Figure M2-6 in Permit Attachment M2), which is designed with an
adjustable bed height that is used to transfer the facility pallets to the special pallet-support
stands in the waste hoist cage.
The waste hoist system in the waste shaft and all waste shaft furnishings are designed to resist
the dynamic forces of the hoisting system, which are greater than the seismic forces on the
underground facilities. In addition the waste hoist headframe is designed to withstand the
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design-basis earthquake (DBE). Maximum operating speed of the hoist is 500 ft (152.4 m) per
minute. During loading and unloading operations, the waste hoist is steadied by fixed guides.
The waste hoist is equipped with a control system that will detect malfunctions or abnormal
operations of the hoist system, such as overtravel, overspeed, power loss, or circuitry failure.
The control response is to annunciate the condition and shut the hoist down. Operator response
is required to recover from the automatic shutdown. Waste hoist operation is continuously
monitored by the CMS. A battery powered FM transmitter/receiver allow communication
between the hoist conveyance and the hoist house.
The waste hoist shaft system has two pairs of brake calipers acting on independent brake
paths. The hoist motor is normally used for braking action of the hoist. The brakes are used to
hold the hoist in position during normal operations and to stop the hoist under emergency
conditions. Each pair of brake calipers is capable of holding the hoist in position during normal
operating conditions and stopping the hoist under emergency conditions. In the event of power
failure, the brakes will set automatically.
The hoist is protected by a fixed automatic fire suppression system. Portable fire extinguishers
are also provided on the hoist floor and in equipment areas.
Once underground, the facility pallet is removed from the hoist cage by the underground waste
transporter (see Figure M2-7 in Permit Attachment M2), a commercially available articulated
diesel vehicle. The trailer is designed specifically for transporting palletized TRU mixed waste
and is sized to accommodate the facility pallet. All motorized waste handling equipment is
equipped with on-board fire-suppression systems.
The underground waste transporter is equipped with a fire suppression system, ruptureresistant diesel fuel tanks, and reinforced fuel lines to minimize the potential for a fire involving
the fuel system. Waste containers will be placed into underground HWDUs using a forklift and
attachments.

27

All CH TRU mixed waste transport equipment is inspected at a frequency indicated in Table
D-1.

28

RH TRU Mixed Waste

29

Cranes and forklifts that are used to unload and handle RH TRU mixed waste have been
designed and constructed to retain their loads in the event of a loss of power. RH TRU mixed
waste received in an RH-72B shipping cask is unloaded from the trailer in the RH Bay, using
the RH Bay overhead bridge crane, and is placed on the cask transfer car. The cask transfer
car moves the RH-72B shipping cask into the Cask Unloading Room, where a bridge crane lifts
the shipping cask from the cask transfer car and lowers it into the Transfer Cell and onto the
Transfer Cell shuttle car. The Transfer Cell shuttle car moves the RH 72-B shipping cask into
position for transferring the canister to the facility cask.

26

30
31
32
33
34
35
36
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RH TRU mixed waste received in a CNS10-160B shipping cask is unloaded from the trailer in
the RH Bay using the RH Bay overhead bridge crane and is placed on the cask transfer car.
The cask transfer car moves the CNS10-160B shipping cask into the Cask Unloading Room.
The Hot Cell crane lifts the two drum carriage units from the CNS10-160B shipping cask in the
Cask Unloading Room into the Hot Cell, where the drums are transferred into RH TRU mixed
waste disposal canisters using the overhead powered manipulator or hot cell crane. The
disposal canisters are then lowered into a shielded insert on the Transfer Cell shuttle car in the
Transfer Cell. The Transfer Cell shuttle car moves the shielded insert into position for
transferring the canister to the facility cask.
A remotely-operated fixed hoist grapple lifts the canister from the RH-72B cask or from the
shielded insert on the Transfer Cell shuttle car and transfers the canister into the facility cask
located on the facility cask transfer car in the Facility Cask Loading Room. The facility cask is
rotated to a horizontal position on the facility cask transfer car and the facility cask transfer car
moves onto the waste hoist and is lowered underground.
Once underground, the RH TRU mixed waste handling forklift lifts the facility cask from the
facility cask transfer car and carries the facility cask to the horizontal emplacement and retrieval
equipment (HERE). After placing the facility cask on the HERE, the canister is emplaced in the
wall of the disposal room.

20

All RH TRU mixed waste transport equipment is inspected at a frequency indicated in Table
D-1a.

21

E-2b

22

The WHB Unit is a physical barrier that will prevent TRU mixed waste spills from reaching the
environment before a cleanup could be initiated and completed. A detailed description of the
WHB containment capability for the CH Bay, NE Storage Area, Shielded Storage Area and RH
Complex is contained in Permit Attachment M1. Secondary containment is also provided by the
shipping casks containers while waste are within them. These are sealed vessels with no open
vents and therefore cannot leak.

19

23
24
25
26
27

28
29
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Runoff

TRU mixed waste received for emplacement at the WIPP facility must be certified under this
Permit’s Treatment, Storage, and Disposal Facility Waste Acceptance Criteria (TSDF-WAC) as
nonliquid waste; in some cases, the Permit allows up to one percent residual liquids. The
TSDF-WAC are procedural controls that must be met at the generator or storage site and the
data must be verified by the WIPP facility staff prior to acceptance for the Disposal Phase and
shipment to the WIPP facility. Permit Module II and Permit Attachments B and R contain
information regarding TSDF-WAC requirements for shipping and discusses receipt and
verification of the TRU mixed waste at the WIPP facility. Derived waste must also meet all
TSDF-WAC requirements prior to disposal. Calculations in Permit Attachment M1 demonstrate
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2

that one percent residual liquid in TRU mixed waste containers is easily contained by the WHB
Unit floor.

12

Whenever TRU mixed waste is outside the WHB Unit, it will be contained in TRUPACT-II NRCcertified shipping casks containers. TRU mixed waste containers are only unloaded from the
shipping casks containers inside the WHB Unit and shipping casks containers are never
opened outside this facility unit; therefore, TRU mixed waste is not expected to reach the
outside environment or other parts of the facility from the TRU mixed waste handling facilities in
nonflood circumstances. Flooding of the TRU mixed waste handling facilities is prevented by
drainage ditches and berms such that there is no mechanism that might transport TRU mixed
waste to the outside environment and between parts of the WIPP facility. Neither is there a
mechanism to allow TRU mixed waste to find its way to an area of the WIPP site where it would
be carried off site by flood or precipitation waters.

13

E-2d

14

There is a Central UPS, located in the Support Building, that supplies power to selected loads
located in the Support Building and WHB Unit. The Central UPS provides back-up power to
equipment associated with radiation monitoring, communications, and central monitoring
systems. In addition, individual UPSs are provided for the selected equipment associated with
these same systems, but are located remotely from the Support Building and the WHB Unit.
The CMR is also connected to the Central UPS.

3
4
5
6
7
8
9
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15
16
17
18
19

Equipment and Power Failure

23

The CMS components of the WHB Unit and the Support Building are powered from the central
UPS. The UPS features automatic switching without a loss of power from primary power to
alternate power to battery backup power. The components located throughout the facility are
powered by various electrical switchboards, with UPS battery backup.

24

E-2e

Personnel Protection

25

•

The shipping casks containers, forklifts, unloading dock, cranes, facility pallets,
conveyance loading car, waste hoist cage, and underground waste transporter were
designed or selected for use in order to minimize the need for TRU mixed waste
handling personnel to come into contact with CH TRU mixed waste. Each of these
items are discussed in detail in Permit Attachments M1 and M2.; Section E-2a of this
Permit Attachment discusses prevention of hazards to personnel during unloading
operations.

•

The shipping casks, forklifts, cranes, cask shuttle and transfer cars, manipulators, Hot
Cell, waste hoist cage, and HERE were designed or selected for use in order to prevent
TRU mixed waste handling personnel from coming into contact with RH TRU mixed
waste. Each of these items are discussed in detail in Permit Attachments M1 and M2.

20
21
22

26
27
28
29
30
31

32
33
34
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Section E-2a of this Permit Attachment discusses prevention of hazards to personnel
during unloading operations.

1
2

3

•

The hood ventilation system, used during the initial opening of the TRUPACT-II shipping
cask container, is used to vent any potential release of radioactive contaminants into the
ventilation system of the WHB Unit (Permit Attachment M1).

•

Differential air pressure between the RH TRU mixed waste handling locations in the RH
Complex protects workers and prevents potential spread of contamination during handling
of RH TRU mixed waste. The Hot Cell pressure will be negative with respect to
atmosphere, the Transfer Cell, the RH Bay, the Cask Unloading Room, and the Cask
Loading Room. The Hot Cell ventilation is exhausted through high-efficiency particulate
air filters prior to venting through the Waste Handling Building exhaust.

4
5

6
7
8
9
10
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9.0 RCRA Contingency Plan

2

Contingency Plan and emergency procedures that implement standards of 40 CFR Part 264,
Subpart D require TSDFs to develop and maintain contingency plans for responding to
emergency situations. The Contingency Plan includes procedures and mechanisms (40 CFR
§270.14(b)(7)) that guide effective responses to emergencies and that minimize the potential
hazards resulting from fires, explosions, or any unplanned release of hazardous waste or
constituents to air, soil, and surface water. The facility must maintain a written contingency plan
at the facility and must carry out that plan immediately in the event of an emergency.

3
4
5
6
7
8

24

Attachment F the HWFP contains the contingency plan and outlines the emergency
response(s) that are employed at WIPP. The Contingency Plan (1) includes the emergency
procedures that must be followed to ensure that fires, explosions, and releases do not occur,
recur, or spread, and (2) designates an emergency coordinator and specifies the requirements
and responsibilities associated with that position. The Contingency Plan also includes
emergency response arrangements with local authorities, including names, addresses, and
telephone numbers of facility personnel designated as emergency RCRA coordinators and lists
of emergency equipment and procedures to use in the event of an emergency. The
Contingency Plan includes procedures for implementation of the following areas: notification;
identification of hazardous materials; assessment of the nature and extent of the emergency;
control, containment, and correction of the emergency; prevention of recurrence or spread of
fires, explosions, or releases; management and containment of released materials and waste;
incompatible waste; post-emergency facility and equipment maintenance and reporting;
container spills and leakage; tank spills and leakage; surface impoundment spills and leakage;
and evacuation plans. Attachment F also details procedures for the three phases in the
contingency plan: the event, the reentry, and the recovery.
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ATTACHMENT F
RCRA CONTINGENCY PLAN
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Introduction
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25

This Contingency Plan was prepared in accordance with the Resource Conservation and
Recovery Act (RCRA) requirements codified in Title 20 of the New Mexico Administrative Code,
Chapter 4.1.500 (20.4.1.500 NMAC, incorporating 40 CFR §264.50 to §264.56, "Contingency
Plan and Emergency Procedures," and submitted in compliance with 20.4.1.900 NMAC
(incorporating 40 CFR §270.14(b)(7)). The purpose of this document is to define
responsibilities, to describe coordination of activities, and to minimize hazards to human health
and the environment from fires, explosions, or any sudden or nonsudden release of hazardous
waste, or hazardous waste constituents to air, soil, or surface water (20.4.1.500 NMAC
(incorporating 40 CFR §264.51 (a)). This plan consists of descriptions of processes and
emergency responses specific to hazardous substances, contact-handled (CH) and remotehandled (RH) transuranic (TRU) mixed waste, and other hazardous waste handled at the WIPP
facility. This permit does not authorize the disposal of remote-handled (RH) waste.

26

F-1

27

As a geologic facility for the management of TRU mixed waste, the WIPP repository is
regulated as a "miscellaneous unit," as defined under 20.4.1.500 NMAC (incorporating 40 CFR
§264.601 to §264.603). The areas at the WIPP facility subject to RCRA permitting include the
surface container storage areas in the Waste Handling Building Container Storage Unit (WHB
Unit) and the Parking Area Container Storage Unit (Parking Area Unit), located south of the
WHB Unit, and the areas below ground in which waste will be emplaced.
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General Information

Wastes generated as a result of maintenance or response actions will be categorized into one
of three groups and disposed of accordingly. These are: 1) nonhazardous wastes to be
disposed of in an approved landfill, 2) hazardous nonradioactive wastes to be disposed of at an
off-site RCRA permitted facility, and 3) Waste mixed waste to be disposed of in the
underground HWDUs. Disposal of TRU mixed waste in the WIPP facility is subject to regulation
under 20.4.1.500 NMAC. As required by 20.4.1.500 NMAC (incorporating 40 CFR §264.601),
the Permittees will demonstrate that the environmental performance standards for a
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5

miscellaneous unit, which are applied to the HWDUs in the underground, will be met. In
addition, the technical requirements of 20.4.1.500 NMAC (incorporating 40 CFR §264.170 to
§264.178) are applied to the operation of the container storage unitslocations in the WHB Unit
and in the Parking Area Unit south of the WHB. Liquid wastes that may be generated as a
result of the fire fighting water or decontamination solutions will be managed as follows:

6

F-1

7

10

The Disposal Phase will consist of receiving CH and RH TRU mixed waste shipping containers,
unloading and transporting the waste containers to the underground HWDUs, emplacing the
waste in the underground HWDUs, and subsequently achieving closure of the underground
HWDUs in compliance with applicable State and Federal regulations.

11

F-1

12

22

Wastes may be generated at the WIPP facility as a direct result of managing the TRU and TRU
mixed wastes received from the off-site generators. Such generated waste may occur in either
the WHB Unit or the Underground. For example, when TRU mixed wastes are received at the
WHB Unit, the NRC-certified shipping casks containers (TRUPACT-II), and the TRU mixed
waste containers are checked for surface contamination. Under some circumstances1 , if
contamination is detected, the shipping container and/or the TRU mixed waste containers will
be decontaminated. In the underground, waste may be generated as a result of radiation
control procedures used during monitoring activities. The waste generated from radiation
control procedures will be assumed to be TRU and/or TRU mixed waste. Throughout the
remainder of this plan, this waste is referred to as "derived waste." All such derived waste will
be placed in the rooms in HWDUs along with the TRU mixed waste for disposal.

23

F-1

24

CH TRU mixed waste containers will be either 55-gallon (gal) (208-liter (L)) drums singly or
arranged into seven (7)-packs, 85-gal (321-L) drums (used as overpacks) singly or arranged
into four (4)-packs, ten-drum overpacks (TDOP), or 66.3 ft3 (1.88 m3 ) SWBs.

1
2
3
4

8
9

13
14
15
16
17
18
19
20
21

25
26

General Information, Disposal Phase Overview

General Information, Waste Description

General Information, Description of Containers

31

RH TRU mixed waste containers are either canisters or 55-gallon drums. Canisters will be
loaded singly in a RH-72B shipping cask and 55-gallon drums will be loaded in a CNS10-160B
shipping cask. Drums in the CNS10-106B cask will be arranged in drum carriage units
containing up to five drums each. Canisters and drums meet the requirements presented in
Permit Attachment F and are fully described in Permit Attachment M-1.

32

F-1

33

The WHB Unit is the surface facility where waste handling activities will take place. The WHB
Unit has a total area of approximately 84,000 square feet (ft2 ) (7,803 square meters (m2 )) of

27
28
29
30

34

General Information, Description of Surface Hazardous Waste Management Units
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6
7
8
9
10
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12
13

which 54,49333,175 square feet (5,063 square meters) isare designated as the WHB Container
Storage Unit (WHB Unit) for TRU mixed waste management. Within the WHB Unit, 33,175 ft2
(3,082 m2 ) are designated for the waste handling and container storage of CH TRU mixed
waste and 21,318 ft2 (1,981 m2 ) are designated for the handling and storage of RH TRU
mixedwaste. Theseis areas are is being permitted as a container storage units. The concrete
floors within the WHB Unit are sealed with an impermeable coating that has excellent
resistance to the chemicals in TRU mixed waste and, consequently, provide secondary
containment for TRU mixed waste. In addition, a Parking Area Unit south and east of the WHB
within the chain link fence-enclosed area will be used for storage of waste in sealed NRCcertified shipping casks containers awaiting unloading. This area is also being permitted as a
container storage unit.
The sealed shipping containers provide secondary containment in is hazardous waste
management unit (HWMU).

17

Aisle space shall be maintained in all CH Bay waste storage areas. The aisle space shall be
adequate to allow unobstructed movement of fire response personnel, spill-control equipment,
and decontamination equipment that would be used in the event of an off-normal event. An
aisle space between facility pallets will be maintained in all CH TRU mixed waste storage areas.

18

F-1

19

RH Complex Operations

20

The expected processing rate for RH TRU mixedwaste is receipt of two (with a maximum of
three) shipping casks per day. The rate of canisters disposed will depend on the cask type
received.
Loaded casks are received in the RH Bay of the WHB Unit. The RH Bay is served by an
overhead bridge crane used for shipping cask handling and maintenance operations. All
storage in the RH Bay occurs in the RH-72B or CNS10-160B shipping casks. A maximum of
two loaded shipping casks may be stored in the RH Bay at one time. A minimum of 44 inches
(1.1 m) will be maintained between loaded shipping casks in the RH Bay. The shipping or
facility cask serves as secondary protection in the RH Bay for the RH TRU mixedwaste payload
container. In addition, the RH Bay has an impermeable epoxy coated floor.

14
15
16

21
22
23
24
25
26
27
28
29

30
31
32
33
34
35

36
37

General Information, CH Bay and RH Complex Operations

Single RH TRU mixedwaste canisters are unloaded from the RH-728 shipping casks in the
Transfer Cell of the WHB Unit where they are transferred to facility casks. Drums of RH TRU
mixedwaste will be transferred remotely from the CNS10-160B shipping cask, staged in the Hot
Cell, and loaded into a canister. Storage in the Hot Cell occurs in either drums or canisters. A
maximum of 10 drums on two drum carriage units (i.e., 5 drums per carriage) and 6 loaded
canisters in sleeves (262.02 ft3 (7.42 m3 )) may be stored in the Hot Cell.
The Transfer Cell houses the Transfer Cell shuttle car, which moves the RH-72B shipping cask
or shielded insert into position for transferring the canister to the facility cask. Storage in this
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area typically occurs at the end of a shift or in an off-normal event that results in the suspension
of a waste-handling evolution. A maximum of one canister (31.43 ft3 (0.89 m3 )) may be stored in
the Transfer Cell in a shielded insert in the Transfer Cell shuttle car.

10

The Facility Cask Loading Room provides for transfer of a canister to the facility cask for
subsequent transfer to the waste hoist and to the Underground Hazardous Waste Disposal Unit
(HWDU). The Facility Cask Loading Room also functions as an air lock between the waste
shaft and the Transfer Cell. Storage in this area typically occurs at the end of a shift or in an offnormal event that results in the suspension of a waste-handling evolution. A maximum of one
canister (31.43 ft3 (0.89 m3 )) may be stored in the Facility Cask in the Facility Cask Loading
Room.

11

F-1 General Information, Parking Area Container Storage Unit (Parking Area Unit)

12

The area extending south from the WHB within the fenced enclosure identified as the
Controlled Area on Figure M1-2 is defined as the Parking Area Container Storage Unit. This
area provides space for storage for up to 2,121 ft3 (60 m3 ) of CH and/or RH TRU mixedwaste
contained in up to 12 loaded TRUPACT-IIs corresponding to 1,591 ft3 (45 m3 ) of CH TRU mixed
waste.26 NRC-certified shipping casks. Secondary containment and protection of the waste
containers from standing rainwater are provided by the transportation NRC-certified shipping
casks, containers. which are of robust design to protect both the waste and the environment by
precluding releases.

4
5
6
7
8
9

13
14
15
16
17
18
19

20
21
22
23
24
25
26
27
28
29
30
31
32
33

The Parking Area Unit provides storage for a total of up to 2,121 ft3 (60 m3 ) of CH and/or RH
TRU mixedwaste. Twelve Contact Handled Packages containing a maximum of 1,591 ft3 (45
m3 ) of CH TRU mixed waste can be stored in the Parking Area Unit. The safety criteria for
NRC-certified shipping casks containers Contact Handled Packages requires that they be
opened and vented at a frequency of at least once every 60 days. During normal operations the
maximum residence time of any one NRC-certified shipping cask container in the Parking Area
Unit is typically five days. Therefore, during normal waste handling operations, Contact Handled
Packages shipping casks will not require venting while located in the Parking Area Unit. Any offnormal event which results in the need to store a waste container in the Parking Area Unit for a
period of time approaching fifty-nine (59) days shall be mitigated by returning the shipment to
the generator prior to the expiration of the NRC-specified sealing time (e.g., 60 calendar days)
60 day NRC venting period or by moving the Contact Handled Package shipping cask inside
the WHB Unit where the waste will be removed and placed in one of the permitted storage
areas.
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F-1 General Information, Containment

2

During normal operations, the floor of the normal storage areas within the CH Bay and RH
Complex shall be visually inspected on a weekly basis when waste is present to verify that it is
in good condition and free of cracks and gaps. When a RH TRU mixedwaste container is
present in the RH Complex, inspections will be conducted visually and/or using a closed-circuit
video camera in order to manage worker dose and minimize radiation exposures. More
extensive inspections of the areas are performed at least annually during routine maintenance
periods when waste is not present.

3
4
5
6
7
8

9
10
11
12
13
14

Floor areas of the WHB used during off-normal events will be inspected prior to use and weekly
while in use. Containers located in the permitted storage areas shall be elevated from the
surface of the floor. Facility pallets provide about 9.5 in (24 centimeters (cm)). of elevation from
the surface of the floor. TRU mixed waste containers that have been removed from NRCcertified TRUPACT-II shipping casks containers shall be stored at a designated storage area
inside the WHB so as to preclude exposure to the elements.

27

Secondary containment at permitted storage areas inside the WHB Unit shall be provided by
the floor. The Parking Area Unit, and TRUDOCK storage area of the WHB Unit does not
require engineered secondary containment., since waste TRU mixedwaste is not stored there
unless it is protected by the NRC-certified TRUPACT-II shipping casks containers. Floor
drains, the fire suppression water collection sump, and portable dikes, if needed, will provide
containment for liquids that may be generated by fire fighting. Sump capacities and locations
are shown in Drawing 41-F-087-014. Residual fire fighting liquids will be placed in containers
and managed as described above. Secondary containment at storage locations inside the RH
Bay, Cask Unloading Room, Transfer Cell, and Facility Cask Loading Room is provided by the
floor and shipping or facility cask or canisters that contain drums of RH TRU mixedwaste. In the
Hot Cell, secondary containment is provided by the Hot Cell subfloor. In addition, the RH Bay,
Hot Cell, and Transfer Cell contain 220-gallon (833-L), 11,400-gallon (43,152-L), and 220gallon (833-L) sumps, respectively, to collect any liquids.

28

F-4d

29

The WIPP facility is required to control an emergency and to minimize the potential for the
occurrence, recurrence, or spread of releases due to the emergency situation, as described in
20.4.1.500 NMAC (incorporating 40 CFR §264.56 (e)). The WIPP Emergency Response
procedures utilize the incident mitigation guidelines in NFPA 471, Responding to Hazardous
Materials Incidents, with initial response priority being on control, and those actions necessary
to ensure confinement and containment (the first line of defense) in the early, critical stages of
a spill or leak. The RCRA Emergency Coordinator is responsible for stopping processes and
operations when necessary, and removing or isolating containers. TRU mixed waste will remain
within the WHB Unit, parked TRUPACT- II containers, shipping casks, and the underground
HWDU.

15
16
17
18
19
20
21
22
23
24
25
26

30
31
32
33
34
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36
37
38

Control, Containment, and Correction of the Emergency
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F-4d

2

The established procedures are based upon the incident level and a graded approach for
nonradioactive, or CH, or RH TRU mixedwaste emergencies and initiated to:

3

4
5
6
7
8

9
10
11
12
13
14

15
16
17
18

19
20
21
22
23
24
25
26
27
28

29
30
31
32
33
34
35
36
37

1.
2.
3.
F-4d

Control, Containment, and Correction of the Emergency, All Emergencies

Minimize contamination or contact (through PPE, etc.)
Limit migration of contaminants
Properly dispose of contaminated materials
Control, Containment, and Correction of the Emergency, Control of Spills or Leaking or
Punctured Containers of CH or RH TRU mixed waste

In the unlikely event that a container spills, leaks, or is punctured, and contamination exceeds
acceptable levels, a determination will be made whether to return the payload container(s) and
shipping cask to the shipping site or overpack the payload container in a disposal canister. In
the event of spills or leaking or punctured containers of CH TRU mixed waste, the WIPP
responds to CH TRU mixedor RH TRU mixedevents in three distinct phases: 1) the event, 2)
the re-entry, and 3) the recovery.
1. During the event, the following immediate actions are completed: 1) stop work, 2) warn
others (notify CMR), 3) isolate the area, 4) minimize exposure, and 5) close off unfiltered
ventilation. These actions can take place simultaneously, as long as they are completed
before proceeding to the re-entry phase.
2. During the re-entry phase, a Radiological Work Permit (RWP) is written for personnel to
enter with protective clothing to assess the conditions, take surveys and samples, and
mitigate problems that could compound the hazards in the area (cover up spilled material
with plastic material sheeting and or any approved fixatives such as polyvinyl alcohol (PVA)
or paint, place equipment in a safe configuration, etc.). Smears and air sample filters are
counted. This information is used by cognizant managers, RC personnel, and As Low As
Reasonably Achievable (ALARA) Committee representatives to determine an appropriate
course of action to recover the area. A plan to decontaminate and recover affected areas
and equipment will be approved with a RWP written to establish the radiological controls
required for the recovery.
3. During the recovery phase, the plan will be executed to utilize the necessary resources to
conduct decontamination and/or overpacking operations as needed. The completion of this
phase will occur prior to returning the affected area and/or equipment to normal activities.
The recovery phase will include activities to minimize the spread of contamination to other
areas. These activities will involve placing the waste material in another container;
vacuuming the waste material; overpacking or plugging/patching the spilled, leaking, or
punctured waste container; and/or decontaminating the affected area(s). If an affected
surface cannot be decontaminated to releasable levels, it may be covered with a fixative
coating and established as a Fixed Contamination Area to prevent spread of contamination,
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or it may be removed using heavy machinery and tools, packaged in approved waste
containers, and emplaced in the underground. Every reasonable effort to minimize the
amount of derived waste, while providing for the health and safety of personnel, will be
made.
Should a breach of a waste container occur at the WIPP that results in external
contamination exceeding the small area "spot" decontamination levels, the affected
container(s) (e.g., breached and contaminated) will be placed into an available overpack
container (e.g., 85-gal drum, SWB, TDOP, RH overpack canister), except that TDOP's will
be decontaminated, repaired/patched in accordance with 49 CFR §173 and §178 (e.g., 49
CFR §173.28), or returned to the generator. The decontamination of equipment and the
overpacking of contaminated/damaged waste containers will be performed in the vicinity of
the incident. For example, under normal operations waste will be handled only in the areas
of the WHB Unit. Therefore, it is within these same areas that decontamination and/or
overpacking operations would occur. By eliminating the transport of contaminated
equipment to other areas for decontamination or overpacking, the risk of spreading
contamination is reduced.
Equipment used during a spill cleanup or overpacking operation could include: cloths,
brushes, scoops, absorbents, squeegees, tape, bags, pails, slings, hand tools, and others
as needed for a given incident.
At the underground emplacement room, salt contaminated by a spill of TRU mixed waste
would be either covered or cleaned up, depending on location, extent, and spilled material,
due to potential radioactive contamination spread via the salt dust. The contaminated salt
would be covered to isolate it from the workers, and the stacking of waste containers would
resume or would be removed and packaged as site-derived waste using applicable site
procedures for decontaminating surfaces.
The decontamination methods for responding to CH and RH TRU mixedwaste spills or leaks
will initially involve wiping down structures, equipment, and other containers in the area with
absorbent cloths moistened with tepid water. Surveys of these structures will take place and the
need to continue decontamination activities will be established. If further decontamination is
required, nonhazardous decontaminating agents, such as Liquinox©, Simple Green©,
Windex©, citric acid, Bartlett Strip Coat©, and high pressure CO 2 will be used to prevent
generating TRU mixed waste.
RWPs and other administrative controls provide protective measures to help ensure that new
hazardous constituents will not be added during decontamination activities.
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Certain structures and/or equipment may be disassembled to facilitate decontamination or may
be placed directly into a derived waste container. Items used in the spill cleanup and
decontamination operations (e.g., swipes, tools, PPE, etc.) may also be placed into a derived
waste container.
When decontamination is deemed by the recovery team to be complete, RC personnel will
conduct one final, intensive radcon survey of the area and components in the area to release it
for uncontrolled use. The free release criteria for items, equipment, and areas is < 20 dpm/100
cm2 for alpha radioactivity and < 200 dpm/100 cm2 for beta-gamma radioactivity. Personnel will
then perform hazardous material sampling after decontamination efforts are complete to
confirm the removal of hazardous waste substances. After cleanup is complete, facility
personnel will complete an inspection and include the details of the spill and cleanup in the log.
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10.0 Traffic Patterns

2
3

Attachment G of the HWFP discusses the traffic patterns for waste, personnel, and vehicle
movement around the WIPP facility.

4

10.1. Proposed Text Changes to Attachment G

ATTACHMENT G
TRAFFIC PATTERNS

5
6

7

G-1

8

19

Access to the facility for personnel, visitors, and trucks carrying supplies and TRU mixed waste
is provided through a security checkpoint (vehicle trap). After passing through the security
checkpoint, TRUPACT-II TRU mixed waste NRC-certified shipping cask transport trucks will
normally turn right (south) before reaching the Support Building and then left (east) to park in
the parking area HWMU just east of the air locks (Figure G-2). Outgoing trucks depart the
same way they arrived, normally out of the west end of the parking area, north through the
fence gate and out through the vehicle trap. An alternate inbound route is to continue straight
ahead from the security checkpoint to the second road and to turn south to enter the truck
parking area. The alternate outbound route is also the reverse of this route. Salt transport
trucks, which remove mined salt from the Salt Handling Shaft area, will not cross paths with
TRU mixed waste transporters; instead, they will proceed from the Salt Handling Shaft
northward to the salt pile. Figure G-2 shows surface traffic flow at the WIPP facility.

20

G-1

21

On-site roads, sidewalks, and paved areas are used for the distribution and storage of vehicles
and personnel and are designed to handle all traffic generated by employees, visitors, TRU
mixed waste shipments, and movements of operational and maintenance vehicles. The facility
entrance and TRU mixed waste haul roads are designed for AASHTO H20-S16 wheel loading.
Service roads are designed for AASHTO H10 wheel loading. Access and on-site paved roads
are designed to bear the anticipated maximum load of 80,000 lbs (36,287.2 kg) 115,000 lbs
(52,272.7 kg), the maximum allowable weight of a truck/trailer carrying loaded TRUPACT-IIs
NRC-certified shipping casks. The facility is designed to handle an average of five
approximately eight truck trailers per day, each carrying three TRUPACT-IIs one or more NRC-

9
10
11
12
13
14
15
16
17
18

22
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27
28
29

Traffic Information and Traffic Patterns, Facility Access and Traffic

Traffic Information and Traffic Patterns, Facility Access and Traffic
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2

certified shipping casks. Outbound transporters with empty shipping containers will match that
number daily. This is equivalent to 2,600 3,640 TRU mixed waste-carrying vehicles per year.

3

G-1

4

Each facility pallet will accommodate four seven-packs, four SWBs, four four-packs of 85-gallon
drums, two TDOPs, or any combination thereof. Waste containers will be secured to the facility
pallet prior to transfer. A forklift will transport the loaded facility pallet to the conveyance loading
car inside the air lock at the Waste Shaft (Figure G-3). The conveyance loading car will be
driven onto the waste hoist deck, where the loaded facility pallet will be transferred to the waste
hoist, and the loading car will be backed out.

1
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Traffic Information and Traffic Patterns, Waste Handling Building Traffic

RH TRU mixed waste will arrive at the WIPP facility in a payload container contained in a
shielded shipping cask loaded on a tractor-trailer. Upon arrival, radiological surveys, security
checks, and shipping documentation reviews will be performed, and the trailer carrying the
loaded shipping cask will be moved into the Parking Area Container Storage Unit or directly into
the RH Bay of the Waste Handling Building Container Storage Unit.
The shipping cask is unloaded from the trailer in the RH Bay and is placed on the Cask
Transfer Car. The Cask Transfer Car is used to move the cask to the Cask Unloading Room.
At this point, a crane moves the waste to the Hot Cell or the Transfer Cell. If the waste is
placed in the Hot Cell, another crane is used to place the waste in the Transfer Cell. Once in
the Transfer Cell, the Transfer Cell Shuttle Car moves the waste beneath the facility cask. A
crane is used to move the waste from the Transfer Cell Shuttle Car into the facility cask. The
Facility Cask Transfer Car then moves the facility cask to the underground. A more detailed
description of waste handling in the WHB is included in Attachment M1.
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Attachment G, Table G-1, Waste Isolation Pilot Plant Site Design Designation Traffic
Parametersa
North Access
Road
(No. of Vehicles,
unless otherwise
stated)

South Access
Road
(No. of Vehicles,
unless otherwise
stated)

On-Site Waste
Haul Roads
(TRUPACT-II
Shipping Traffic)

Average Daily Traffic
(ADT)b

800

400

6
8

Design Hourly Volume
(DHV)c

144

72

NAg

Hourly Volume
(Max. at Shift Change)

250

125

NA

10

Distribution (D)d

67%

67%
33%

NA

11

Trucks (T)e

2%

0

100%

70 mph (113 kph)

60 mph (97 kph)

25 mph (40 kph)

None

None

Full

Traffic Parameter

3

4
5
6
7
8
9

h,i

Design Speed

12

Control of Access

13

14
15
16
17
18
19
20
21

f

a

For WIPP personnel and TRU mixed waste shipments only.
ADT-Estimated number of vehicles traveling in both directions per day.
c
DHV-A two-way traffic count with directional distribution.
d
D-The percentage of DHV in the predominant direction of travel.
e
T-The percentage of ADT comprised of trucks (excluding light delivery trucks).
f
Control of Access-The extent of roadside interference or restriction of movement.
g
NA-Not applicable.
h
mph-miles per hour.
i
kph-kilometers per hour.
b
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11.0 Personnel Training Program

2

Attachment H of the Permit outlines the objectives of the WIPP facility personnel training
program and lists the requirements for all employees. The primary objective of the training
program is to prepare personnel to operate the facility in a safe and environmentally sound
manner. The program is necessary to ensure that employees at the facility are trained specific
to their positions, understand the risks posed by the management of hazardous waste, and are
prepared to respond in case of an emergency. Every WIPP facility employee, including those
not directly involved in TRU mixed waste handling activities, is given the following training within
30 days of employment:

3
4
5
6
7
8
9

10
11

•
•

Introduction to RCRA
Emergency Preparedness

13

Employees who work directly with hazardous waste receive the following training before they
are allowed to work unsupervised:

14

•

Classroom training on how to perform their jobs safely in compliance with regulatory
requirements

16

•

On-the-job training

17

11.1. Proposed Text Changes to Attachment H

12

15

ATTACHMENT H
PERSONNEL TRAINING

18
19

20

H-1d

21

Beyond these core courses, training is designed and implemented relevant to the specific job
functions being performed. For example, employees who operate key pieces of equipment
necessary to manage CH TRU or RH TRU mixed waste (such as forklifts, hoists, bridge cranes,
cask transfer cars, etc.) must be trained to operate and inspect equipment and to recognize
maintenance problems before a specific job function is performed. These employees must
receive on-the-job training and demonstrate the ability to operate the equipment, as
appropriate, before being qualified. This process is controlled and documented by the
qualification process described in Section H-1. A complete listing of active qualification cards,
along with descriptions of training courses, are on file at the WIPP facility. Summaries of
qualification cards and other job specific training courses are included in Permit Attachment H2.
All waste handling personnel performing CH or RH TRU mixed waste-handling tasks will be

22
23
24
25
26
27
28
29
30
31

Relevance of Training to Job Position
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qualified to the applicable specific equipment or system qualification card on file at the WIPP
facility.
11.2. Proposed Text Changes to Attachment H1

ATTACHMENT H1
RCRA HAZARDOUS WASTE MANAGEMENT JOB TITLES AND DESCRIPTIONS

RCRA Hazardous Waste Management Job Descriptions
Position Title:

TRU Waste Handlers

Duties:
-

Operates waste handling equipment and support systems to unload, handle and
emplace TRU mixed waste and backfill into the repository
Performs functional and operational checks of waste handling equipment and
support systems as well as conduct waste container storage area inspections
Performs spot decontamination of shipping casks, waste containers, and waste
handling equipment
Perform waste container overpacking operations

Requisite Skills, Experience and Education:
Academic or vocational high school graduate with courses in algebra and physics or
chemistry, or equivalent, plus two years of college-level technical study with courses in
nuclear waste management and health physics, or equivalent.
Training (Type/Amount):
!
!
!

!
!
!
!

General Employee Training (GET-19X/GET-20X)
General Employee Training Refresher (GET-19XA/GET-20XA)
Waste Handling Operations Qualification Card Signature (WH-01A Backfill
Technician, Floor, Yard, and Emplacement Technician, and WH-01B Waste
Handling Technician or WH-02 Waste Handling Engineers) and Waste Handling
Operations Guidebook (WH-GUIDE-1)
Radworker II (RAD-201)
Hazardous Waste Worker (HWW-101/102)
Respiratory Protection (SAF-630/631)
Hazardous Waste Responder (HWR-101, 101A)
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!
!
!
!
!
!
!
!
!

NOTE:

Hazardous Waste Transportation (HMT-102)
Forklift Safety (EQP 402) (Once)
Conduct of Shift Operations (OPS 115) (Once)
Technical Safety Requirements (OPS 122) (Once)
Incident Rigger (OPS 402) (Biennial)
40-Hour Inexperienced Miner (SAF 501/502) (Annual)
Subject Matter Expert/On the Job Trainer (TRG 293/298) (Biennial)
Waste Handling Systems (STC-003) (Once)
RH Waste Handling Technician Qualification Card, RH Waste Handling Engineer
Card and associated Qualification Guides
Waste Handling Technicians will not participate in TRU mixed waste handling
activities and integrated system functions unsupervised until full qualification is
acquired. Waste Handling Technicians/Engineers will be trained to appropriate
Qualification Cards (i.e., CH Waste Technician, RH Waste Technician or both
Qualification Cards; CH Waste Engineer, RH Waste Engineer or both
Qualification Cards.)
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11.3. Proposed Text Change to Attachment H2

ATTACHMENT H2
TRAINING COURSE AND QUALIFICATION CARD OUTLINES

4

TABLE OF CONTENTS

5

Course Outlines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H2-1
GET-19X/GET-20X - General Employee Training . . . . . . . . . . . . . . . . . . . . . . . . . . H2-3
GET-19XA/GET-20XA - General Employee Training Refresher . . . . . . . . . . . . . . . H2-7
HWW-101 - Hazardous Waste Worker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H2-10
HWW-102 - Hazardous Waste Worker Refresher . . . . . . . . . . . . . . . . . . . . . . . . . H2-13
HWR-101 - Hazardous Waste Responder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H2-16
HWR-101A - Hazardous Waste Responder, Refresher . . . . . . . . . . . . . . . . . . . . . H2-20
HWS-101 - Hazardous Waste Worker Supervisor . . . . . . . . . . . . . . . . . . . . . . . . . H2-21
HWS-101A - Hazardous Waste Worker Supervisor-Refresher . . . . . . . . . . . . . . . H2-23
SAF-630/631 - Respiratory Protection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H2-24
SAF-515 - Confined Space . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H2-27
SAF-515A - Confined Space . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H2-28
RAD-101 - Radiological Worker I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H2-29
RAD-201 - Radiological Worker II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H2-37
TRG-293/298 - Subject Matter Expert and On-the-Job Training . . . . . . . . . . . . . . H2-39
TRG-300 - Classroom Instructor - Level II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H2-41
MED-101 - First Aid and CPR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H2-51
MED-101A - First Aid and CPR Refresher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H2-54
HMT-102 - Hazardous Materials and Waste Transportation . . . . . . . . . . . . . . . . . H2-55
HMT-104 - DOT Emergency Response Information . . . . . . . . . . . . . . . . . . . . . . . H2-62
SAF-501 - Inexperienced Miner Training . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H2-64
SAF-502 - Mine Safety-Experienced Miner Refresher . . . . . . . . . . . . . . . . . . . . . . H2-71
RIG-001 - Incidental Rigger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H2-74
OPS-115 - Conduct of Shift Operations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H2-76
TRG-296 - Root Cause Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H2-80
SAF-645 - RCRA Emergency Coordinator (WIPP Contingency Plan Procedure) . H2-82
SAF-632 - Office Warden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H2-85
SAF-621 - Firefighter I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H2-86
EOC-101 - Initial Mine Rescue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H2-92
Radiological Control Technician Fundamental Academic Lessons . . . . . . . . . . . . H2-94
Radiological Control Technician Site-Specific Academic Lessons . . . . . . . . . . . . H2-100
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34
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36
37
38
39
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Qualification Cards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H2-107
CH Waste Handling Technician (WH-01A, WH-01B) . . . . . . . . . . . . . . . . . . . . . H2-109
CH Waste Handling Engineer (WH-02) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H2-109
RH Waste Handling Technician (RH-01A, RH-01B) and Waste Handling Technical
Engineer (RH-02).
Radiological Control Technician (RCT) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H2-111
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EST-01 Emergency Services Technician . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H2-112
FPT-01 Fire Protection Technician

1
2

REMOTE-HANDLED TRU WASTE

3

QUALIFICATION CARD:

RH Waste Handling Underground Technician (RH-01A, RH-01B)
RH Waste Handling Technical Engineer (RH-02)

6

DURATION:

Nine to twelve months

7

CLASSROOM TRAINING:

Various classroom courses are utilized to provide operators the
requisite training as part of the qualification process. The
candidate must satisfactorily complete the classroom training
courses prior to completion of the qualification card.

SCOPE:

The RH Waste Handling Underground Technician Qualification
Card, RH Waste Handling Techncian Qualification Card and RH
Waste Handling Engineer Qualification Card

REFERENCES:

RH Waste Handling Underground Technician Qualification Card
RH Waste Handling Technician Qualification Card
RH Waste Handling Engineer Qualification Card Waste Handling
Operations Qualification Card Guide Book

4
5

8
9
10
11
12
13
14
15
16
17
18

QUALIFICATION CARD DESCRIPTION (by category)

19

1.

20
21

Equipment Knowledge Requirements
Demonstrate knowledge of the following for the various pieces of RH waste handling
equipment and systems:
•
•
•
•

22
23
24
25
26

•

27
28
29
30
31
32

2.

General principle of equipment operation
Understanding of alarms, indications, and readings
Proper response to abnormal equipment conditions
Precautions, administrative requirements, and technical specification
requirements
Basic safety requirements for equipment operation

Equipment Operation Practical Requirements
Demonstrate competency in conducting RH waste handling equipment and system
functional and operational inspections.
Demonstrate competency in standard operation of RH waste handling equipment and
systems.
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1

3.

Integrated Process Knowledge Requirements

2

Demonstrate knowledge of the following for the various integrated support functions.

3

•
•
•
•
•

4
5
6
7
8

4.

Administrative activities for equipment/system isolation, modification and control
Management of site derived waste
Proper response to abnormal facility conditions
Container storage area inspections
Facility support systems

Integrated Process Practical Requirements

10

Demonstrate competency in performing administrative duties for equipment/system
isolation and control.

11

Demonstrate competency in management of site derived waste

12

Demonstrate competency in performing container storage area inspections

13

Walkdown the various facility support systems that affect waste handling

9

Page 11-6

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU Mixed Waste
May 5, 2003
1

12.0 Closure Plan

2

Attachment I of the HWFP contains the approved Closure Plan as required at 40 CFR 264
Subpart G. The Closure Plan describes the activities necessary to close WIPP individual units
and the facility. The approved closure plan describes several types of closure. The first type is
panel closure (i.e., partial closure), which occurs as the underground HWDUs are filled. Final
closure at the end of the Disposal Phase comprises “clean closure” of the surface storage
areas and construction of the four shaft seal systems. During final closure, or the period
immediately after normal operations cease, WIPP will cease accepting hazardous waste;
complete storage and disposal of any wastes left on site; and dispose of or decontaminate
equipment, structures, and soils. Final closure will occur when all waste disposal areas are
filled or when the WIPP achieves its capacity of 6.2 million ft³ of TRU waste.

3
4
5
6
7
8
9
10
11

12
13
14
15
16

17
18
19

The Closure Plan includes detailed procedures for closure, including the actions necessary to
manage and decontaminate the site; an estimate of the maximum amount of hazardous waste
kept on site; and a description of any other steps necessary to comply with closure standards,
such as groundwater monitoring or leachate collection and management. The plan also
includes a timetable that ensures the closure is implemented and completed in a timely manner.
At the end of waste disposal activity and closure of the HWDUs, the closed HWDUs will be
surveyed and a report submitted to NMED. Final facility closure will be completed to
demonstrate compliance.
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12.1. Proposed Text Changes to Attachment I

ATTACHMENT I
CLOSURE PLAN

2
3
4

I-1c

5

The WIPP will receive no more than 6.2 million ft3 (175,600 m3 ) of TRU mixed waste.
Excavations are mined as permitted when needed during operations to maintain a reserve of
disposal areas. The amount of waste placed in each room is limited by structural and physical
considerations of equipment and design. Waste volumes include waste received from off-site
generator locations as well as derived waste from disposal and decontamination operations.
Maximum waste volumes in the disposal panels are calculated as follows: for contact-handled
(CH) TRU mixed waste, assuming 100 percent 55-gallon drums--11,502 7-packs consisting of
80,514 drums and 591,800 ft3 (16,760 m3 ) of waste; for 100 percent standard waste boxes
(SWB)--11,580 SWBs and 767,750 ft3 (21,740 m3 ) of waste; and for remote-handled (RH) TRU
mixed waste: 730 canisters containing 22,976 ft3 (650.6 m3 ) of waste for all panels except
Panel 1, which contains no RH TRU mixed waste. Since the CH TRU mixed waste can arrive in
any combination of 7-packs and SWBs, a fixed volume is not set for each panel. Furthermore,
the placement of backfill materials to modify chemical nature of brines over the long-term will
likely result in fewer containers per panel as described in Permit Attachment M2. For planning
purposes, a maximum achievable volume is used. This equates to 662,400 ft3 (18,750 m3 ) of
contact handled (CH) CH TRU mixed waste and 22,976 ft3 (650.6 m3 ) of RH TRU mixed waste
per panel. 81,000 containers were assumed in design calculations since, for air dispersion
modeling, it is important to maximize the number of container vents through which volatile
organic compounds (VOC) may be released. In reality, using the 40 percent-60 percent mix,
there would be only 51,000 containers in a panel, containing 56,000 vents (2 vents per SWB).

6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Maximum Waste Inventory

The maximum extent of operations during the term of this permit is expected to be Panels 1
through 4 and Panels 9 and 10 as shown on Figure I-1, the WHB Container Storage Unit, and
the Parking Area Container Storage Unit. Note that panels 4, 9, and 10 are scheduled for
excavation only under this permit. If other waste management units are permitted during the
Disposal Phase, this Closure Plan will be revised to include the additional waste management
units. At any given time during disposal operations, it is possible that two rooms may be
receiving waste for disposal at the same time. Underground HWDUs in which disposal has
been completed (i.e., in which CH and RH TRU mixed waste emplacement activities have
ceased) will undergo panel closure.
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I-1d(1)

2

The anticipated schedule for the closure of each of the underground HWDUs known as Panels
1 through 8 is shown in Figure I-2. This schedule assumes there will be little contamination
within the exhaust drift of the panel. The following assumptions are made in estimating the time
that closure will be initiated at each underground HWDU: waste operations are assumed to
begin in July 1998 for planning purposes; throughput for CH waste is 784 drums per week (7
pallets per day, 4 days per week, 28 drums per pallet); and the capacity of a panel is 81,000
drums; RH TRU mixed waste emplacement does not impede CH TRU mixed waste throughput.
Under these assumptions, a minimum of 104 weeks is needed to emplace the waste. Allowing
a 25 percent contingency for maintenance delays and time to transition from one room to
another, it is estimated that a panel will be filled 2.5 years after emplacement is initiated. This
means that underground HWDUs will be ready for closure according to the schedule in
Table I-1. These dates are estimates for planning and permitting purposes. Actual dates may
vary depending on the availability of waste from the generator sites. Waste availability at
maximum throughput is not anticipated immediately as assumed here.

3
4
5
6
7
8
9
10
11
12
13
14
15

Schedule for Panel Closure

16
17

I-1e(2)(b)

18

25

The procedures employed for waste receipt at the WIPP facility minimize the likelihood for any
waste spillage to occur outside the WHB. TRU mixed waste is shipped to the WIPP facility in
NRC-certified shipping casks containers (e.g., TRUPACT-IIs, RH 72-B, CNS10-160) that are
not opened until they are inside the WHB. Therefore, it is unlikely that soil in the Parking Area
Unit or elsewhere in the vicinity of the WHB will become contaminated with TRU mixed waste
constituents as a result of TRU mixed waste management activities. An evaluation of the soils
in the vicinity of the WHB will only be necessary if a documented event resulting in a release
has occurred outside the WHB.

26

I-1e(2)(b) Waste Handling Equipment and

27

The CH TRU and RH TRU mixed waste waste hoist conveyance and associated waste handling
equipment will be decontaminated to background or be disposed as derived waste as part of
both contingency and final facility closure. Procedures for detection and sampling will be as
described above. Equipment cleanup will be as above using chemical or nonchemical
techniques.

19
20
21
22
23
24

28
29
30
31

Decontamination Activities, Surface Container Storage Units
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12.2. Proposed Text Changes to Attachment I3
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ATTACHMENT I3

3

RADIOLOGICAL SURVEYS TO INDICATE POTENTIAL HAZARDOUS WASTE

4
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TABLE I3-3
RADIOLOGICAL SURVEYS DURING RH TRU Mixed WASTE PROCESSING

1
2

Surface
Contamination

Dos e Rate

Survey

Survey

Exterior of shipping cask on arrival at W IPP

X

X

5

During removal of outer lid closure from RH-72B shipping cask

X

X

6

During removal of lid closure from RH-72B shipping cask inner

X

7

vessel

8

After removal of upper impact limiter on the CNS10-160B shipping
cask

X

X

10

After removal of the CNS10-160B shipping cask from the lower

X

X

11

impact limiter

12

X

13

During transfer of waste drums in the Hot Cell into the disposal
canister

14

During transfer of the waste canister from the shipping cask to the

X

15

facility cask

16

Interior of sh ipping cas k ins ide the RH Bay after un loading of was te

17

canister or drums

18

Exterior of shield plug subsequent to final canister emplacement

3

Steps in TRU Mixed Waste Processing

4

9
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13.0 Post-Closure Plan

2

Attachment J of the HWFP includes the post-closure monitoring and maintenance plans as
required at 40 CFR §270.14(b)(13). Because WIPP is intended for the final disposal of
hazardous waste and to ensure that this permanent method of land disposal does not allow for
releases over a long-term period, WIPP will conduct post-closure monitoring and maintenance
activities. The post-closure period begins after final facility closure. Post-closure activities
include monitoring and maintenance activities to preserve the integrity of the disposal system
and to prevent or detect releases from the disposal units.

3
4
5
6
7
8

10

The plan for post-closure care of the facility, continuing for 30 years past final closure, includes
the following:

11

•

Routine inspection of openings in the vicinity of the panel closures (while such openings
are accessible)

13

•

Sampling of ventilation air for harmful constituents (until the shaft sealing begins)

14

•

Confirmatory VOC monitoring programs (until the shaft sealing begins)

15

Controls in place in the post-closure period include:

16

•

Active controls: controlling access, performing maintenance or remediation of surface
features, and controlling or cleaning up releases

18

•

Monitoring controls: periodic surveillance

19

21

Post-closure notices, specified at 40 CFR §270.14(b)(14), are presented in Attachment J. The
required notifications are given for type, location, and quality of hazardous waste disposed in
each underground HWDU.

22

13.1. Proposed Text Changes to Attachment J1

9

12

17

20

23
24

25

26
27
28

ATTACHMENT J1
ACTIVE INSTITUTIONAL CONTROLS DURING POST-CLOSURE

Introduction, Background
Upon receipt of the necessary certifications and permits from the EPA and the New Mexico
Environment Department, the Permittees will begin disposal of contact-handled (CH) and
remote-handled (RH) TRU and TRU mixed waste in the WIPP. This waste emplacement and
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2
3
4
5
6
7
8
9
10
11
12
13

disposal phase will continue until the regulated capacity of the repository of 6,200,000 cubic
feet (175,588 cubic meters) of TRU and TRU mixed waste has been reached, and as long as
the Permittees comply with the requirements of the Permit. For the purposes of this Permit
Attachment, this time period is assumed to be 25 years. The waste will be shipped from 10
DOE generator/storage facilities across the country in specially designed transportation
containers certified by the Nuclear Regulatory Commission, TRUPACT-IIs for CH TRU waste.
The transportation routes from these facilities to the WIPP have been predetermined. The CH
TRU mixed waste will be packaged in 55-gallon (208-liter) steel drums and/or standard waste
boxes (SWBs). An SWB is a steel container having a free volume of approximately
65 cubic feet (1.8 cubic meters). Figure J1-2 shows the general arrangement of a seven-pack
of drums and an SWB as received in the TRUPACT-II. RH TRU mixed waste inside the
shipping cask is contained in one or more of the allowable containers described in Permit
Attachment M1.
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14a.0 Information for Specific Units

2

Attachment M of the HWFP includes an introduction that identifies the technical requirements of
20.4.1.500 NMAC (incorporating 40 CFR §§264.170 through 178), as applied to the operation
of the WHB Unit and the Parking Area Unit. Attachment M also identifies the environmental
performance standards for a miscellaneous unit (20.4.1.500 NMAC (incorporating 40 CFR 264
Subpart X)) that are applicable to the underground HWDUs in the geologic repository.

3
4
5
6

7
8
9

10
11
12
13
14
15
16
17

18
19
20
21
22
23

24
25
26
27

28
29
30
31

32
33
34
35

Attachment M provides the regulatory basis for the technical requirements and performance
standards and forwards the reader to Attachments M1 and M2 for detailed information on the
container storage units and geologic repository, respectively. Attachments M1 and M2 provide:
•
•
•
•
•
•
•
•

Container storage information
Description of container storage units
Container management practices and waste processing information
Container storage unit inspections
Description of the geologic repository
Repository design and process description
Reference to the waste characterization requirements
Maintenance, monitoring, and inspection requirements

Module III of the HWFP authorizes the storage and management of CH TRU mixed waste
containers in the WHB and Parking Area Units. The configuration of the WIPP facility consists
of completed structures, including all buildings and systems for the operation of the facility.
Permit Attachment M1 describes the container storage units, the CH TRU mixed waste
management facilities and operations, and compliance with the technical requirements of
20.4.1.500 NMAC (incorporating 40 CFR Part 264).
Permit Attachment M1 provides the general information and descriptions of management
practices for the handling of hazardous wastes received in containers at the WIPP. A summary
description of each U.S. Department of Transportation (DOT) Type A or equivalent container is
provided in M1. Containers approved for use at the WIPP facility are:
•
•
•
•

Standard 55-gallon (208 liter) drum
Standard waste box (SWB)
Ten-drum overpack (TDOP)
85-gallon (322-liter) drum overpack

Attachment M1 also provides detailed descriptions of CH TRU mixed waste containers;
container compatibility; detailed description of the WHB Unit and Parking Area Unit where CH
TRU mixed waste is managed; and the container management practices that ensure containers
are managed in a manner that does not result in spills or leaks. Inspection information for
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containers and container storage areas, secondary containment description, and control of run
on is also addressed in Attachment M1.
The regulations require that container storage units be evaluated for the presence of liquids,
ignitable, reactive, and incompatible wastes. Permit Module II prohibits the management and
storage of these items; therefore they are not evaluated in Attachment M1. Clean closure of all
container storage units is planned; therefore, no detailed closure discussion is provided in
Attachment M1.
Module IV of the HWFP authorizes the management and disposal of CH TRU mixed waste
containers in panels, also referred to as underground HWDUs. Permit Attachment M2 provides
the general information regarding operations in the underground HWDU, including the
regulatory basis and details related to emplacement of CH TRU mixed waste. Attachment M2
also identifies the environmental performance standards for this miscellaneous unit as required
in Subpart X of 40 CFR Part 264, how the standards are applied to the HWDUs in the geologic
repository, and how the standards are met. Attachment M2 then describes the management
and disposal of CH TRU mixed waste in the geologic repository. This activity consists of
receiving CH TRU mixed waste shipping casks, unloading and transporting the waste
containers to the underground HWDUs, emplacing the waste in the underground HWDUs, and
subsequently achieving closure of the underground HWDUs.

24

Attachment M2 describes the geologic repository, and discusses the geologic repository design
and the process for receiving and storing the waste. This includes construction and CH TRU
mixed waste handling equipment and the underground HWDUs. Of particular importance,
Attachment M2 describes the maintenance, monitoring, and inspections in the underground
HWDUs. The following items are designed to ensure worker safety and protection of the
environment:

25

•

Maintenance in the underground ensures that any room in an underground HWDU in
which waste is placed is sufficiently supported, which requires a regular review of roofsupport plans and practices by the Mine Safety and Health Administration.

•

Monitoring in the underground includes groundwater and geomechanical monitoring.
Groundwater monitoring is conducted in accordance with Module V of the permit. The
geomechanical monitoring program at the WIPP facility provides confirmation of
structural integrity of the HWDUs, drifts, and the geomechanical test rooms. The
monitoring system, installed in 1988 for Panel 1, continues to provide data to compare
the performance of Panel 1 with that established elsewhere in the underground. This
assessment and evaluation of the condition of WIPP excavations is an interactive,
continuous process using ongoing data from the monitoring programs.
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•

The inspection of the underground HWDUs is conducted to detect malfunctions, signs
of deterioration, operator errors, discharges, or any other factors that may have caused
or may cause a release of hazardous waste or hazardous waste constituents to the
environment or which may compromise the ability of any underground HWDU to comply
with the environmental performance standards.
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Introduction
Module III of the permit authorizes the storage and management of contact-handled (CH) and
remote-handled (RH) TRU mixed waste containers in the Waste Handling Building Container
Storage Unit (WHB Unit) and Parking Area Container Storage Units (Parking Area Unit). The
technical requirements of 20.4.1.500 NMAC (incorporating 40 CFR §§264.170 to 264.178) are
applied to the operation of the Waste Handling Building Container Storage Unit (WHB Unit),
and the Parking Area Container Storage Unit (Parking Area Unit). Permit Attachment M1
describes the container storage units, the TRU mixed waste management facilities and
operations, and compliance with the technical requirements of 20.4.1.500 NMAC.
Module IV of the permit authorizes the management and disposal of CH TRU mixed and RH
TRU mixed waste containers in panels, also referred to as underground Hazardous Waste
Disposal Units (HWDUs). The Disposal Phase will consist of receiving CH TRU mixed and RH
TRU mixed waste shipping casks containers, unloading and transporting the waste containers
to the Underground HWDUs, emplacing the waste in the Underground HWDUs, and
subsequently achieving closure of the Underground HWDUs in compliance with applicable
State and Federal regulations. As required by 20.4.1.500 NMAC (incorporating 40 CFR
§264.601), the Permittees shall ensure that the environmental performance standards for a
miscellaneous unit, which are applied to the Underground HWDUs in the geologic repository,
will be met. Permit Attachment M2 describes the HWDUs, the TRU mixed waste management
facilities and operations, and compliance with the technical requirements of 20.4.1.500 NMAC.
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Introduction

19

Management and storage of transuranic (TRU) mixed waste in the Waste Isolation Pilot Plant
(WIPP) facility is subject to regulation under Title 20 of the New Mexico Administrative Code,
Chapter 4, Part 1 (20.4.1 NMAC), Subpart V. The technical requirements of 20.4.1.500 NMAC
(incorporating 40 CFR §§264.170 to 264.178) are applied to the operation of the Waste
Handling Building Container Storage Unit (WHB Unit) (Figure M1-1), and the Parking Area
Container Storage Unit (Parking Area Unit) (Figure M1-2). This Permit Attachment describes
the container storage units, the TRU mixed waste management facilities and operations, and
compliance with the technical requirements of 20.4.1 NMAC. The configuration of the WIPP
facility consists of completed structures, including all buildings and systems for the operation of
the facility.

20

M1-1a Containers with Residual Liquids

21

28

The Permit Treatment, Storage, and Disposal Facility (TSDF) Waste Acceptance Criteria
(WAC) and the Waste Analysis Plan (Permit Attachment B) prohibit the shipment of liquid waste
to the WIPP. This prohibition is enforced as a maximum residual liquids requirement. In no case
shall the total liquid equal or exceed one volume percent of the waste container (e.g., drum, or
standard waste box (SWB), or canister). Since the maximum amount of liquid is one percent,
calculations made to determine the secondary containment as required by 20.4.1.500 NMAC
(incorporating §264.175) are based on ten percent of one percent of the volume of the
containers, or one percent of the largest container, whichever is greater.

29

M1-1b Description of Containers

30

Contact handled (CH) TRU mixed waste containers will be either 55-gal (208-L) drums singly or
arranged into 7-packs, 85-gal (321-L) drums singly or arranged into 4-packs, ten-drum
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2

overpacks (TDOP), or SWBs. A summary description of each CH TRU mixed waste container
type is provided below.

5

Remote handled (RH) TRU mixed waste containers include canisters, which are received at
WIPP loaded singly in a RH-72B shipping cask, and standard 55-gallon drums, which are
received in a CNS10-160B shipping cask.

6

RH Canister

7

12

The RH -72B canister is a steel single-shell container, which is constructed to be of high
integrity. An example canister is depicted in Figure M1-16. The RH canister is vented and will
have a nominal internal volume of 31.43 ft3 (0.89 m3 ) and shall contain waste packaged in small
containers (e.g., 55-gallon drums) or waste loaded directly into the canister. Larger canisters
may be used to overpack other containers in the unlikely event that surface contamination is
discovered.

13

RH 55-Gallon Drums

14

21

Standard 55-gallon (208-liter) drums meet the requirements for U.S. Department of
Transportation (DOT) specification 7A regulations. A detailed description of a standard 55gallon drum is provided above. Up to ten 55-gallon drums containing RH TRU mixed waste are
arranged on two drum carriage units in the CNS10-160B shipping cask (up to five drums per
drum carriage unit). The drums are transferred to an RH TRU mixed waste facility canister that
will contain no more than three 55-gallon drums. For the purposes of this attachment, the term
U.S. Nuclear Regulatory Commission (NRC)-certified shipping cask is used when referring to
the RH-72B and/or the CNS10-160B shipping cask.)

22

Facility Canister

23

The Facility Canister is a steel container used to canisterize up to three 55-gallon drums of RH
TRU mixed waste weighing approximately 1000 pounds each. It consists of a cylindrical body
with flat top and bottom end profiles and a tab lock lid. The FC is approximately 120 inches
long, and has an outside diameter (OD) of 27.5 inches.

3
4

8
9
10
11

15
16
17
18
19
20

24
25
26

27
28

29
30
31
32
33

M1-1c(1) Description of the Container Storage Units, Waste Handling Building Container
Storage Unit (WHB Unit)
The Waste Handling Building (WHB) is the surface facility where TRU mixed waste handling
activities will take place (Figure M1-1). The WHB has a total area of approximately 84,000
square feet (ft2 ) (7,804 square meters (m2 )) of which 33,175 ft2 (3,082 m2 ) are designated for
the waste handling and container storage of CH TRU mixed waste, and 21,318 ft2 (1,981 m2 )
are designated for handling and storage of RH TRU mixed waste, as shown in Figures M1-1
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5

and M1-17 a, b and c. This 54,493 ft2 (5,063 m2 ) area is being permitted as the WHB Unit. The
concrete floors are sealed with a coating that is sufficiently impervious to the chemicals in TRU
mixed waste to meet the requirements of 20.4.1.500 NMAC (incorporating 40 CFR
§264.175(b)(1). The facilities, equipment and methods for receiving and storing CH TRU mixed
and RH TRU mixed waste are provided below:

6

CH TRU Mixed Waste

7

16

The Contact Handled Packages used to transport TRU mixed waste containers will be received
through one of three air-lock entries to the CH Bay of the WHB Unit. The WHB heating,
ventilation and air conditioning (HVAC) system maintains the interior of the WHB at a pressure
lower than the ambient atmosphere to ensure that air flows into the WHB, preventing the
inadvertent release of any hazardous or radioactive constituents contamination as the result of
a contamination event. The doors at each end of the air lock are interlocked to prevent both
from opening simultaneously and equalizing CH Bay pressure with outside atmospheric
pressure. The CH Bay houses two TRUPACT-II Docks (TRUDOCKs), each equipped with
overhead cranes for opening and unloading Contact Handled Packages. The TRUDOCKs are
within the TRUDOCK Storage Area of the WHB Unit.

17

RH TRU Mixed Waste

18

The RH TRU mixed waste is handled and stored in the RH Complex of the WHB Unit, which
has a useable footprint of 17,403 ft2 (1617 m2 ) and comprises the following locations: RH Bay
(12,552 ft2 (1,166 m2 )), the Cask Unloading Room (382 ft2 (36 m2 )), the Hot Cell (1,841 ft2 (171
m2 )), the Transfer Cell (1,003 ft2 (93 m2 )) (Figures M1-17a, b and c), and the Facility Cask
Loading Room (1,625 ft2 (151 m2 )).
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The RH Bay is a high-bay area for receiving shipping casks and subsequent handling
operations. The trailer carrying the RH-72B or 10-160B shipping cask (Figures M1-18 and M119) enters the RH Bay through a set of double doors on the east side of the WHB. The RH Bay
houses the cask transfer car. The RH Bay is served by an overhead bridge crane used for
shipping cask handling and maintenance operations. All storage in the RH Bay occurs in the
RH-72B or CNS10-160B shipping casks. The storage occurs after the trailer containing the
cask is moved into the RH Bay and prior to moving the cask into the Cask Unloading Room to
stage the waste for disposal operations. A maximum of two loaded shipping casks (146.93 ft3
(4.16 m3 )) may be stored in the RH Bay.
The Cask Unloading Room provides for transfer of the RH-72B shipping cask to the Transfer
Cell, or the transfer of drums from the 10-160B shipping cask to the Hot Cell. Storage in the
Cask Unloading Room will occur in the RH-72B or CNS10-160B shipping casks. Storage in this
area typically occurs at the end of a shift or in an off-normal event that results in the suspension
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of a waste-handling evolution. A maximum of one shipping cask (73.47 ft3 (2.08 m3 )) may be
stored in the Cask Unloading Room.
The Hot Cell is a concrete-shielded room in which drums of RH TRU mixed waste will be
transferred remotely from the CNS10-160B shipping cask, staged in the Hot Cell, and loaded
into a canister. The loaded canister is then lowered from the Hot Cell into the Transfer Cell
shuttle car containing a shielded insert. Storage in the Hot Cell occurs in either drums or
canisters. Drums that are stored are either on the drum carriage unit that was removed from the
CNS10-160B cask or in a canister located in one of the canister sleeves specially designed for
holding a single canister. A maximum of 10 drums on two drum carriage units (i.e., 5 drums per
carriage) and 6 loaded canisters in sleeves (262.02 ft3 (7.42 m3 )) may be stored in the Hot Cell.
The Transfer Cell houses the Transfer Cell shuttle car, which moves the RH-72B shipping cask
or shielded insert into position for transferring the canister to the facility cask. Storage in this
area typically occurs at the end of a shift or in an off-normal event that results in the suspension
of a waste-handling evolution. A maximum of one canister (31.43 ft3 (0.89 m3 )) may be stored in
the Transfer Cell in a shielded insert or the RH-72B cask in the Transfer Cell shuttle car.
The Facility Cask Loading Room provides for transfer of a canister to the facility cask for
subsequent transfer to the waste hoist and to the Underground Hazardous Waste Disposal Unit
(HWDU). The Facility Cask Loading Room also functions as an air lock between the waste
shaft and the Transfer Cell. Storage in this area typically occurs at the end of a shift or in an offnormal event that results in the suspension of a waste-handling evolution. A maximum of one
canister (31.43 ft3 (0.89 m3 )) may be stored in the Facility Cask in the Facility Cask Loading
Room.

25

Following is a description of major pieces of equipment that are used to manage RH TRU
mixed waste in the WHB Unit. A summary of equipment capacities, as required by 20.4.1.500
NMAC, is included in Table M1-3.

26

Shipping Casks

27

The RH-72B shipping cask (Figure M1-20) is a cylinder designed to meet U.S. Department of
Transportation (DOT) Type B shipping container requirements. It consists of a separate inner
vessel within a stainless steel, lead-shielded outer cask protected by impact limiters at each
end, made of stainless steel skins filled with polyurethane foam. The inner vessel is made of
stainless steel and provides an internal containment boundary and a cavity for the payload.
Neither the outer cask nor the inner vessel is vented. Payload capacity of each RH-72B
shipping cask is 8,000 lbs (3,628 kg). The payload consists of a canister of RH TRU mixed
waste, which may contain up to 31.43 ft3 (0.89 m3 ) of directly loaded waste or waste in smaller
containers.
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The 10-160B shipping cask (Figure M1-21) is designed to meet DOT Type B shipping container
requirements and consists of two carbon steel shells and a lead shield, welded to a carbon
steel bottom plate. A 12-gauge stainless steel thermal shield surrounds the cask outer shell,
which is equipped with two steel-encased, rigid polyurethane foam impact limiters attached to
the top and bottom of the cask. The 10-160B shipping cask is not vented. Payload capacity of
each 10-160B shipping cask is 14,500 lbs (6,577 kg). The payload consists of up to ten
55-gallon drums.

8

RH Bay Overhead Bridge Crane

9

11

In the RH Bay, an overhead bridge crane is used to lift the shipping cask from the trailer and
place it on the cask transfer car. It is also used to remove the impact limiters from the shipping
casks and the outer lid of the RH-72B shipping cask.

12

Cask Lifting Yoke

13
14

The lifting yoke is a lifting fixture that attaches to the 140/25-ton overhead crane and is
designed to lift and rotate the RH-72B shipping cask onto the transfer car.

15

Cask Transfer Car

16
17

The cask transfer car (Figure M1R-7), a self-propelled, rail-guided vehicle used to transport the
shipping cask between the RH Bay and the Cask Unloading Room.

18

6.25 Ton-Grapple Hoist

19
20

A 6.25 ton-grapple hoist is used to hoist the canister from the Transfer Cell shuttle car into the
facility cask.

21

Facility Cask

22

The facility cask body consists of two concentric steel cylinders. The annulus between the
cylinders is filled with lead, and gate shield valves are located at either end. Figure M1-23
provides an outline configuration of the facility cask. The canister is placed inside the facility
cask for shielding during canister transfer from the transfer complex to the Underground HWDU
for emplacement.
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Facility Cask Transfer Car

2
3

The facility cask transfer car (Figure M1-24) is a self-propelled rail car used to move the facility
cask between the Facility Cask Loading Room and the shaft station underground.

4

Hot Cell Bridge Crane

5

10

The Hot Cell overhead bridge crane, outfitted with a rotating block and the facility grapple, will
be used to lift the CNS10-160B lid and the drum carriage units from the shipping cask located
in the Cask Unloading Room, into the Hot Cell. The Hot Cell bridge crane is also used to lift the
empty disposal canisters into place within the Hot Cell, move loaded drums into the facility
canister, lower loaded canisters into the Transfer Cell, and retrieve canisters from the transfer
cell for overpacking.

11

Overhead Powered Manipulator

12

14

The overhead powered manipulator is used in the Hot Cell to lift individual drums from the drum
carriage unit and lower each drum into the facility canister and support miscellaneous Hot Cell
operations.

15

Manipulators

16

18

There is a maximum of three sets of fixed manipulators in the Hot Cell. The manipulators collect
swipes of drums as they are being lifted from the drum carriage unit and transfer the swipes to
the shielded material transfer drawer and support Hot Cell operations.

19

Shielded Material Transfer Drawer

20

22

The shielded material transfer drawer is used to transfer swipe samples obtained by the fixed
manipulators to the Hot Cell Gallery for radiological counting and transferring small equipment
into and out of the Hot Cell.

23

Closed-Circuit Television System

24

26

The closed-circuit television system monitors Hot Cell and Transfer Cell operations. These
operations are observed from the shielded room in the Facility Cask Loading Room and Hot
Cell Gallery.

27

Transfer Cell Shuttle Car

28

The Transfer Cell shuttle car positions the loaded RH-72B cask and shielded insert within the
transfer cell.
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1

Cask Unloading Room Crane

2

The Cask Unloading Room crane lifts and suspends the RH-72B cask or shielded insert from
the transfer car and lowers the cask or shielded insert into the Transfer Cell shuttle car.
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M1-1c(2) Description of the Container Storage Units, Parking Area Container Storage Unit
(Parking Area Unit)
The parking area south of the WHB (see Figure M1-2) will be used for storage of waste
containers within sealed NRC-certified shipping casks containers awaiting unloading. The area
extending south from the WHB within the fenced enclosure identified as the Controlled Area on
Figure M1-2 is defined as the Parking Area Unit. The Parking Area Unit provides storage space
for for up to 2,121 ft3 (60 m3 ) of CH and/or RH TRU mixed waste, contained in up to 12 loaded
TRUPACT-IIs 26 NRC-certified shipping casks, corresponding to 1,591 ft3 (45m3 ) of CH TRU
mixed waste. Secondary containment and protection of the waste containers (e.g., drums or
canisters) from standing liquid are provided by the TRUPACT-II transportation NRC-certified
shipping casks containers. Wastes placed in the Parking Area Unit will remain sealed in their
TRUPACT-II transportation NRC-certified shipping casks containers at all times while in this
area.
The maximum number of TRUPACT-IIs NRC-certified shipping casks that will be stored in the
pParking aArea Unit is 26, with a maximum waste volume of 2,121 ft3 (60 m3 ). 20 percent of the
TRUPACT-II fleet. This is equivalent to 12 TRUPACT-IIs, containing a maximum of 24 SWBs or
168 drums of CH TRU mixed waste. The Nuclear Regulatory Commission (NRC) Certificate of
Compliance requires that sealed NRC-certified shipping casks TRUPACT-IIs, which contain
waste, be vented every 60 days to avoid unacceptable levels of internal pressure. During
normal operations, the estimated residence time of any one loaded NRC-certified shipping cask
in the Parking Area Unit is five days, but may not exceed the sealing time specified by the NRC
in the Certificate of Compliance for each shipping cask loaded. During normal operations the
maximum residence time of any one container in the Parking Area Unit is typically five days.
Therefore, during normal waste handling operations, no NRC-certified shipping casks
TRUPACT-IIs will require venting while located in the Parking Area Unit. Any off-normal event
which results in the need to store a waste container in the Parking Area Unit for a period of time
approaching fifty-nine (59) days shall be handled in accordance with Section M1-1e(2) of this
Permit Attachment. Under no circumstances shall a NRC-certified shipping cask TRUPACT-II
be stored in the Parking Area Unit for more than fifty-nine (59) days after the date that the inner
containment vessel of the TRUPACT-II shipping casks container was sealed at the generator
site.
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M1-1d Container Management Practices

2

The typical processing rate for CH TRU mixed waste is 14 TRUPACT-IIs per day, or seven
pallet loads, and the maximum is 28 per day. Two shifts per day are planned, four days per
week. The fifth day is for equipment maintenance with weekends available for more extensive
maintenance, when necessary. The typical processing rate for RH TRU mixed waste is receipt
of 2 to 3 shipping casks per day and disposal of 2 to 4 canisters per day. The RH-72B shipping
cask holds a single canister of waste and the CNS10-160B cask holds up to ten 55-gallon
drums. The disposed canister may contain a single canister of RH TRU mixed waste or up to 3
standard 55-gallon drums of RH TRU mixed waste.
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The Safety Analysis Report (DOE 1997b) for packaging requires the lids of TRU mixed waste
containers to be vented through high efficiency particulate air (HEPA)-grade filters to preclude
container pressurization caused by gas generation and to prevent particulate material from
escaping. Filtered vents used in CH TRU mixed waste containers (55-gal (208-L) drums, 85-gal
(321 L) drums, 100-gal (379-L) drums, TDOPs, and SWBs) have an orifice approximately
0.375-in. (9.53-millimeters) in diameter through which internally generated gas may pass. The
filter media can be any material (e.g., composite carbon, sintered metal). The RH72-B waste
payload container and any sealed containers (greater than 4 liters in size) overpacked in the
payload container shall be either vented or filtered to meet the specifications in Appendix 1.3.5,
the RH-TRU mixed72-B Cask Safety Analysis Report (Rev. 3, August 2001). Payload
containers in the CNS10-160B must also be either vented or filtered to meet approved
site-specific TRAMPAC requirements.

22
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M1-1d(3) RH TRU mixed Waste Handling

2

The RH TRU mixed waste will be received in the RH-72B shipping cask and CNS10-160B
shipping casks illustrated in process flow diagrams in Figures M1-25 and M1-26, respectively.
RH TRU mixed waste arrives at the WIPP facility in a shipping cask loaded on a trailer. Upon
arrival at the gate, external radiological surveys, security checks, and shipping documentation
reviews are performed. Upon completion of these checks, the Uniform Hazardous Waste
Manifest is signed, and the generator’s copy of the Uniform Hazardous Waste Manifest is
returned to the generator. Should the surface dose rate exceed acceptable levels, the shipping
cask and transport trailer remain outside the WHB in the Parking Area Unit, and the appropriate
radiological boundaries (i.e., ropes, placards) are erected around the shipping cask and
transport trailer. A determination will be made whether to return the shipping cask to the
originating site or to decontaminate the cask.
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Following shipping cask inspections, the shipping cask and trailer are moved into the RH Bay or
stored in the Parking Area Unit. The RH TRU mixed waste processes for the RH-72B shipping
cask and CNS10-160B shipping cask are shown in schematics in Figures M1-27 and M1-28,
respectively, and described in this section.

21

The waste handling process begins in the RH Bay, where the impact limiter(s) are removed
from the shipping cask while it is on the trailer. Additional radiological surveys are conducted on
the end of the cask previously protected by the impact limiter(s) to verify the absence of
contamination. The shipping cask is unloaded from the trailer using the RH Bay overhead
bridge crane and placed on a cask transfer car.

22

RH-72B Shipping Cask Unloading

23

The cask transfer car then moves the RH-72B shipping cask to a work stand in the RH Bay.
The work stand allows access to the head area of the RH-72B shipping cask for conducting
radiological surveys, performing physical inspections or minor maintenance, and
decontamination, if necessary. The outer lid bolts on the RH-72B shipping cask are removed,
and the outer lid is removed to provide access to the lid of the shipping cask inner containment
vessel. The RH-72B shipping cask is moved into the Cask Unloading Room by a cask transfer
car and is positioned under the Cask Unloading Room bridge crane. The Cask Unloading Room
bridge crane attaches to the RH-72B cask and lifts and moves the RH-72B to align it over the
Cask Unloading Room port.

17
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The Cask Unloading Room shield valve is opened, and the shipping cask is lowered through
the port into the Transfer Cell shuttle car. The Cask Unloading Room bridge crane is unhooked
and retracted, and the Cask Unloading Room shield valve is closed. After the shipping cask is
lowered into the Transfer Cell shuttle car, the bolts on the lid of the shipping cask inner
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containment vessel are loosened by a robotic manipulator. The Transfer Cell shuttle car is then
aligned directly under the Transfer Cell shield valve in preparation for removing the inner vessel
lid and transferring the canister to the facility cask. Operations in the Transfer Cell are
monitored by closed-circuit video cameras.

12

Using the remotely operated, fixed 6.25 ton-grapple hoist in the Facility Cask Loading Room,
the inner vessel lid is lifted clear of the RH-72B shipping cask, and the robotic manipulator
takes swipe samples and places them in a swipe delivery system for counting outside the
Transfer Cell. If found to be contaminated above acceptable levels, a determination is made
whether to return the canister and cask to the originating site or to overpack the canister. If no
contamination is found, the Transfer Cell shuttle car moves a short distance, and the inner
vessel lid is lowered onto a stand on the Transfer Cell shuttle car. The canister is transferred to
the facility cask as described below.

13

CNS10-160B Shipping Cask Unloading

14

After the lid bolts are removed, the CNS10-160B shipping cask is moved using the cask
transfer car from the RH Bay into the Cask Unloading Room and centered beneath the Hot Cell
shield plug port. The Cask Unloading Room shield door is closed, and the inner and outer Hot
Cell shield plugs are removed and set aside on the floor of the Hot Cell using the remotely
operated Hot Cell bridge crane. The Hot Cell bridge crane is then lowered through the Hot Cell
port and is connected to the CNS10-160B cask lid rigging or lifting device. The Hot Cell bridge
crane lifts the 10-160B cask lid through the Hot Cell port and sets the lid aside on the Hot Cell
floor.
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Operations in the Hot Cell are monitored by closed-circuit video cameras. The drum carriage
unit lifting fixture (hereafter referred to as lifting fixture) is attached to the Hot Cell bridge crane
and lowered through the Hot Cell port. The lifting fixture is connected to the upper drum
carriage unit contained in the CNS10-160B cask. The Hot Cell bridge crane lifts the upper drum
carriage unit from the CNS10-160B cask through the port into the Hot Cell and sets it near the
Hot Cell inspection station. The Hot Cell bridge crane again lowers the lifting fixture through the
Hot Cell port and connects to the lower drum carriage unit. The Hot Cell bridge crane lifts the
lower drum carriage unit from the CNS10-160B cask through the port into the Hot Cell and sets
it near the upper drum carriage unit.
The Hot Cell bridge crane lifts the CNS10-160B cask lid from the Hot Cell floor, lowers it
through the Hot Cell port and onto the top of the CNS10-160B cask. The inner and outer Hot
Cell shield plugs are replaced. The Cask Unloading Room shield door is opened, and the
CNS10-160B cask is moved into the RH Bay using the cask transfer car. The CNS10-160B
cask is inspected and surveyed, the lid and impact limiter are reinstalled on the CNS10-160B
cask, and it is prepared for transportation off site.
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The Hot Cell bridge crane connects to an empty facility canister, places it into a sleeve at the
inspection station, and removes the canister lid. The overhead powered manipulator or Hot Cell
crane lifts one drum from the drum carriage unit. The Hot Cell manipulators collect swipe
samples from the drum and transfer the swipes via the transfer drawer to the Hot Cell Gallery
for counting. The drum identification number is recorded, and the recorded numbers are verified
against the WIPP Waste Information System (WWIS). If there are any discrepancies, the drums
in question are stored within the Hot Cell, and the generator is contacted for resolution.
Discrepancies that are not resolved within 15 days will be reported immediately to the New
Mexico Environment Department (NMED) as required by 20.4.1.500 NMAC (incorporating 40
CFR §264.72).
Either the overhead powered manipulator or Hot Cell bridge crane lowers the drum into the
facility canister. This process is repeated to place three drums in the facility canister. The Hot
Cell bridge crane or powered manipulator lifts the canister lid and places it onto the facility
canister. The lid is locked in place using a manipulator or secured. Each CNS10-160B cask
shipment will contain up to ten drums. Drums will be managed in sets of three. If there is a tenth
drum, it will be placed in a facility canister or stored until WIPP receipt of the next CNS10-160B
cask shipment. The Hot Cell bridge crane lifts the canister and lowers it into the Transfer Cell.
To prepare to transfer a loaded facility canister from the Hot Cell to the Transfer Cell, a shielded
insert is placed onto a cask transfer car in the RH Bay. The cask transfer car is then moved into
the Cask Unloading Room and positioned under the Cask Unloading Room bridge crane. The
bridge crane attaches to the shielded insert. The Cask Unloading Room bridge crane lifts and
moves the shielded insert to align it over the Cask Unloading Room port. The empty cask
transfer car is returned to the RH Bay. The floor valve is opened, and the shielded insert is
lowered into the Transfer Cell shuttle car. The Cask Unloading Room bridge crane is unhooked
and retracted, and the Cask Unloading Room shield valve is closed. The shielded insert is
positioned under the Hot Cell port.

31

The Hot Cell bridge crane lifts a loaded, closed facility canister and positions it over the Hot Cell
port. The Hot Cell shield valve is opened, and the crane lowers the canister through the port
into the shielded insert positioned in the Transfer Cell shuttle car in the Transfer Cell. The Hot
Cell bridge crane is disconnected from the facility canister and raised until the crane hook
clears the Hot Cell shield valve. The Hot Cell shield valve is then closed.

32

Transfer of Disposal Canister into the Facility Cask

33

The transfer of a canister into the facility cask from the Transfer Cell is monitored by closedcircuit video cameras. The Transfer Cell shuttle car positions the RH-72B shipping cask or
shielded insert under the Facility Cask Loading Room port and the shield valve is opened. Then
the remotely operated 6.25-ton grapple hoist attaches to the canister, and the canister is lifted
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through the open shield valve into the vertically oriented facility cask located on the facility cask
transfer car in the Facility Cask Loading Room above. During this cask-to-cask transfer, the
telescoping port shield is in contact with the underside of the facility cask to ensure shielding
continuity, as does the shield bell located above the facility cask.

14

For canisters received at the WIPP from the generator site in a RH-72B shipping cask, the
identification number is verified using cameras, which also provide images of the canister
surfaces during the lifting operation. Identification numbers are verified against the WWIS. If
there are any discrepancies, the canister is returned to the RH-72B shipping cask, returned to
the RH Bay or Parking Area Unit for storage, and the generator is contacted for resolution.
Discrepancies that are not resolved within 15 days will be reported to the NMED as required by
20.4.1.500 NMAC (incorporating 40 CFR §264.72). As the canister is being lifted from the RH72B shipping cask into the facility cask, additional swipe samples may be taken. If the canister
surface contamination levels exceed acceptable levels, a determination is made whether to
return the canister to the originating site or to overpack the canister (Permit Attachment F).

15

Transfer of the Canister to the Underground

16

26

When the canister is fully within the facility cask, the lower shield valve is closed. The 6.25-ton
grapple hoist detaches from the canister and is raised until the 6.25-ton grapple hoist clears the
facility cask, at which time the upper shield valve is closed. The 6.25-ton grapple hoist and
shield bell are then raised clear of the facility cask, and the telescoping port shield is retracted.
The facility cask rotating device rotates the facility cask until it is in the horizontal position on the
facility cask transfer car. The shield doors on the Facility Cask Loading Room are opened and
the facility cask transfer car moves onto the waste hoist conveyance and is lowered to the
waste shaft station underground. At the waste shaft station underground, the facility cask
transfer car moves the facility cask from the waste hoist conveyance. A forklift is used to
remove the facility cask from the facility cask transfer car and to transport the facility cask to the
Underground HWDU.

27

Returning the Empty Shipping Cask

28

The empty RH-72B shipping cask or shielded insert is returned to the RH Bay by reversing the
process. In the RH Bay, swipe samples are collected from inside the empty shipping cask or
shielded insert. If necessary, the inside of the shipping cask or shielded insert is
decontaminated. The RH-72B shipping cask lid is replaced, and the shipping cask is placed
back on the trailer using the RH Bay bridge crane. The impact limiters are replaced, and the
trailer and the RH-72B shipping cask are moved out of the RH Bay. The shielded insert is
stored in the RH Bay until needed.
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M1-1e Inspections
Inspection of containers and container storage area are required by 20.4.1.500 NMAC
(incorporating 40 CFR §264.174). These inspections for CH TRU and RH TRU mixed waste
containers are described in this section.
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M1-1e(1) WHB Unit

2

The waste containers in storage will be visually inspected visually or by closed-circuit camera
prior to each movement and, at a minimum, weekly when waste is present, to ensure that the
waste containers are in good condition and that there are no signs that a release has occurred.
Waste containers will be visually inspected for physical damage (severe rusting, apparent
structural defects, signs of pressurization, etc.) and leakage. If a primary waste container is not
in good condition, the Permittees will overpack the container, repair/patch the container in
accordance with 49 CFR §173 and §178 (e.g., 49 CFR §173.28), or return the container to the
generator.

3
4
5
6
7
8
9

10

CH TRU Mixed Waste

11

This visual inspection of CH TRU mixed waste containers shall not include the center drums of
7-packs and waste containers positioned such that visual observation is precluded due to the
arrangement of waste assemblies on the facility pallets. If waste handling operations should
stop for any reason with containers located in the TRUDOCK Storage Area in the Contact
Handled Package, primary waste container inspections will not be accomplished until the
containers of waste are removed from the Contact Handled Package. If the lid to the Contact
Handled Package inner container vessel is removed, radiological checks (swipes of Contact
Handled Package inner surfaces) will be used to determine if there is contamination within the
Contact Handled Package. Such contamination could indicate a waste container leak or spill.
Using radiological surveys, a detected spill or leak of a radioactive contamination from a waste
container will also be assumed to be a hazardous waste spill or release.
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Inspections of the Shielded Storage Area designated for holding waste while manifest
discrepancies are resolved, are performed prior to use and weekly thereafter, so long as waste
containers reside in the Shielded Storage Area. Waste containers residing within a Contact
Handled Package are not inspected, as described in the first bullet in Section M1-1e(2).

26

RH TRU Mixed Waste

27

33

Loaded RH-72B and CNS10-160B shipping casks will be inspected when present in the RH
Bay. Physical or closed-circuit camera inspections of the RH Complex are conducted as
described in Table D-1a. Canisters loaded in an RH-72B shipping cask are inspected in the
Transfer Cell during transfer from the shipping cask to the facility cask. Waste containers
received in 10-160B shipping casks or shielded insert are inspected in the Hot Cell during
transfer from the shipping cask to the facility canister by camera and/or visual inspection
(through shield windows).

34

M1-1e(2) Parking Area Unit

35

Inspections will be conducted in the Parking Area Unit at a frequency not less than once
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weekly. These inspections are applicable to loaded, stored TRUPACT-IIs NRC-certified
shipping casks. The perimeter fence located at the lateral limit of the Parking Area Unit,
coupled with personnel access restrictions into the WHB, will provide the needed security. The
perimeter fence and the southern border of the WHB shall mark the lateral limit of the Parking
Area Unit (Figure M1-2). Inspections of the TRUPACT-IIs loaded shipping casks stored in the
Parking Area Unit will focus on the inventory and integrity of the shipping casks containers and
the spacing between TRUPACT-II shipping casks containers. This spacing will be maintained at
a minimum of four feet between loaded shipping casks. Loaded shipping casks present in the
Parking Area Unit will not be stored longer than the sealing time (i.e., 60 calendar days)
specified by the NRC in the Certificate of Compliance for each shipping cask.
Loaded TRUPACT-IIsshipping casks will be inspected weekly during use and prior to each
reuse.

27

Inspection of waste containers is not possible when the containers are in their NRC-certified
shipping cask shipping container (i.e.,TRUPACT II). Inspections can be accomplished by
bringing the shipping casks containers into the WHB Unit and opening them and lifting the
waste containers out for inspection. The DOE, however, believes that removing containers
strictly for the purposes of inspection results in unnecessary worker exposures and subjects the
waste to additional handling. The DOE has proposed that waste containers need not be
inspected at all until they are ready to be removed from the shipping casks container for
emplacement underground. Because shipping casks containers are sealed and are of robust
design, no harm can come to the waste while in the shipping casks containers and the waste
cannot leak or otherwise be released to the environment. TRUPACT II NRC-certified shipping
containers casks shall be opened every 60 days for the purposes of venting, so that the longest
waste would be uninspected would be for 60 days from the date that the inner containment
vessel of the TRUPACT-II NRC-certified shipping cask shipping container was closed at the
generator site. Venting the TRUPACT-II shipping containers NRC-certified shipping cask
involves removing the outer lid and installing a tool in the port of the inner lid.

28

M1-1f Containment

29

The WHB Unit, including the CH Bay and RH Complex, has concrete floors, which are sealed
with a coating that is designed to resist all but the strongest oxidizing agents. Such oxidizing
agents do not meet the TSDF-WAC and will not be accepted in TRU mixed waste at the WIPP
facility. Therefore, TRU mixed wastes pose no compatibility problems with respect to the WHB
Unit floor. The floor coating consists of Carboline® 1340 clear primer-sealer on top of prepared
concrete, Carboline® 191 primer epoxy, and Carboline® 195 surface epoxy. The
manufacturer's chemical resistance guide shows "Very Good" for acids and "Excellent" for
alkalies, solvents, salt, and water. Uses are indicated for nuclear power plants, industrial
equipment and components, chemical processing plants, and pulp and paper mills for
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protection of structural steel and concrete. During the Disposal Phase, should the floors need to
be re-coated, any floor coating used in the WHB Unit TRU mixed waste handling areas will be
compatible with the TRU mixed waste constituents and will have chemical resistance at least
equivalent to the Carboline® products. Figure M1-14 is a plan view of the WHB, showing areas
where CH TRU mixed waste handling activities discussed in this section occur.
During normal operations, the floor of the storage areas within the WHB Unit shall be visually
inspected visually or by closed-circuit camera on a weekly basis to verify that it is in good
condition and free of cracks and gaps. Closed circuit cameras may be used when RH TRU
mixed waste is present on the floor of the RH Complex. Floor areas of the WHB Unit in use
during off-normal events will be inspected prior to use and weekly thereafter. All CH TRU mixed
waste containers located in the permitted storage areas shall be elevated at least 6 in. (15 cm)
from the surface of the floor. TRU mixed waste containers that have been removed from NRCcertified shipping casks containers shall be stored at a designated storage area inside the WHB
Unit so as to preclude exposure to the elements.
Secondary containment at storage locations inside the RH Bay and Cask Unloading Room is
provided by the shipping cask. Secondary containment at storage locations inside the Transfer
Cell is provided by the RH-72B shipping cask or shielded insert. Secondary containment at
storage locations in the Facility Cask Loading Room is provided by the facility cask. In the Hot
Cell, waste containers are stored in either the drum carriage unit or in canister sleeves. The
Lower Hot Cell provides secondary containment as described in section M1-f(2). In addition,
the RH Bay, Hot Cell, and Transfer Cell contain 220-gallon (833-liter), 11,400-gallon (43,152liter),and 220-gallon (833-liter) sumps, respectively, to collect any liquids.
M1-1f(1) Secondary Containment Requirements for the WHB Unit
The maximum volume of TRU mixed waste that will be stored in the Hot Cell is 10 RH Drums @
55 gallons (210 liters) per drum = 550 gallons (2100 liters) of waste in drums. Additionally, 6
RH canisters @ 235 gallons (891 liters) per canister = 1,410 gallons (5,346 liters) of waste in
canisters for a combined total 1,960 gallons (7,419 liters). And 1,960 gallons (7,419 liters) of
waste x ten percent of total volume = 196 gallons (741.9 liters) of waste. One tenth of 196
gallons = 19.6 gallons. Secondary containment for liquids will need to have a capacity 19.6
gallons (74.19 liters).
The maximum volume of TRU mixed waste that will be stored in the Transfer Cell is one
canister @ 235 gallons (890 liters) per canister x ten percent of total volume = 23.5 gallons
(8.90 liters) of waste. 23.5 gallons (8.90 liters) is less than the volume of the single container of
235 gallons (890 liters) therefore, the larger volume is used for determining the secondary
containment requirements. 235 gallons (890 liters) of waste x one percent liquids = 2.35
gallons (8.9 liters) of liquid needed for secondary containment.
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M1-1f(2) Secondary Containment Description
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The following is a calculation of the surface area the quantities of liquid would cover. Using a
conversion factor of 0.1337 ft3 /gal (0.001 m3 /L) and assuming the spill is 0.0033 ft (0.001 m)
thick, the following calculation can be used:
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gallons x cubic feet per gallon ÷ thickness in feet = area covered in square feet
NE Storage Area
13.9 gal x 0.1337 ft3 /gal ÷ 0.0033 ft = 563 ft2 (52.3 m2 )
Shielded Storage Area
4.96 gal x 0.1337 ft3 /gal ÷ 0.0033 ft = 201 ft2 (18.67 m2 )
Hot Cell
19.6 gal x 0.1337 ft3 /gal ÷ 0.0033 ft = 794 ft2 (73.87 m2 )
Transfer Cell
2.35 gal x 0.1337 ft3 /gal ÷ 0.0033 ft = 95 ft2 ( 8.8 m2 )

24

The portion of the WHB Unit designated for CH TRU mixed waste has 33,175 ft2 (3,082 m2 ) of
floor space, the NE Storage Area in the northeast corner of the WHB Unit (Figure M1-7) has
2,924 ft2 (272 m2 ) of floor space, and the Shielded Storage Area has 292.5 ft2 (27.2 m2 ) of floor
space. The Hot Cell and Transfer Cell are the only portions of the RH Complex managing RH
TRU mixed waste outside of shipping casks or facility canisters. The Hot Cell has 873 ft2 (81
m2 ) of floor space and the Transfer Cell has 1,012 ft2 (94 m2 ) of floor space. Thus, the floor
area of the NE Storage Area, and the Shielded Storage Area, Hot Cell and Transfer Cell of the
WHB Unit provide sufficient secondary containment to contain a release of ten percent of one
percent of the volume of all of the containers, or one percent of the capacity of the largest
container, whichever is greater. In addition, both the Hot Cell and the Transfer Cell each
contain a 135- gallon (511-liter) sump that will collect any liquids that spill from containers.

25

Parking Area Unit

26

Containers of TRU mixed waste to be stored in the Parking Area Unit will be in TRUPACT-II
NRC-certified shipping casks containers. There will be no additional requirements for
engineered secondary containment systems.
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M1-1i Control of Run-On

2

The WHB Unit is located indoors which prevents run-on from a precipitation event. In addition,
the CH waste mixed containers are stored on facility pallets or standard drum pallets, which
elevate the CH TRU mixed waste containers at least 6 in. (15 cm) off the floor, or in TRUPACTII shipping casks containers, so that any firewater released in the building will not pool around
containers. Within the RH Bay, Cask Unloading Room, Transfer Cell, and Facility Cask Loading
Room, waste containers are stored in shipping casks or shielded inserts and protected from any
potential run-on. Any firewater released in the building will not pool around the waste
containers as they are stored in shipping casks, or shielded inserts. Within the Hot Cell, there is
no source of water during operations. However, control of run-on is provided by the Lower Hot
Cell, which lies below a sloped floor surrounded by a grating and canister sleeves in the Hot
Cell above.

3
4
5
6
7
8
9
10
11
12

13
14
15
16

In the Parking LotArea Unit, the containers of TRU mixed waste are always in TRUPACT-II
NRC-certified shipping casks containers which protect them from precipitation and run on.
Therefore, the WIPP container storage units will comply with the requirements of 20.4.1.500
NMAC (incorporating 40 CFR §264.175(b)(4)).
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TABLE M1-3
RH TRU MIXED WASTE HANDLING EQUIPMENT CAPACITIES

1
2

CAPACITIES FOR EQUIPMENT

3
4

RH Bay Bridge Crane

140 tons main hoist
25 tons auxiliary hoist

5

RH-72B Cask T ransfer Car

20 tons

6

CNS10-160B Cask T ransfer Car

35 tons

7

Transfer Cell Shuttle Car

29 tons

8

Hot Cell Crane

15 tons

9

Overhead Powered Manipulator

2.5 tons

10

Facility Cask R otation Fixture

No specific load rating

11

Cask Unloading Room Crane

25 tons

12

6.25-Ton Grapple Hoist

13

Facility Cask Transfer Car

6.25 tons
40 tons

MAXIMUM GROSS WEIGHTS OF CONTAINERS

14
15

RH TR U Mixed W aste Canister

8,000 lbs

16

55-Gallon Drum

1,000 lbs

17

Facility Canister

5,000 lbs
MAXIMUM NET EMPTY WEIGHTS OF EQUIPMENT

18
19

Shielded RH-72B Shipping Cask

37,000 lbs

20

Shielded CNS10-160B Shipping Cask

57,500 lbs

21

Facility Cask

67,700 lbs

22
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Figure M1-13
Example of a Remote-Handled TRU Waste Canister
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FigurM1-1a
Waste Handling Building Container Storage Unit
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Figure M1-17a
RH Bay, Cask Unloading Room, Hot Cell, Facility Cask Loading Room
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Figure M1-17b
Hot Cell Storage Area

Figure M1-17c
Transfer Cell Storage Area
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Figure M1-18
RH-72B Shipping Cask on Trailer
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Figure M1-19
10-160B Shipping Cask on Trailer
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Figure M1-20
RH-72B Shipping Cask for RH Transuranic Waste (Schematic)

PERMIT ADDENDUM M1
Page M1-26 of 34
Page 14a-34

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU Mixed Waste
May 5, 2003

Figure M1-21
10-160B Shipping Cask for RH Transuranic Waste (Schematic)
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Figure M1-23
RH Transuranic Waste Facility Cask
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Figure M1-25
Surface and Underground RH Transuranic Waste
Process Flow Diagram for the RH-72B Shipping Cask
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Figure M1-26
Surface and Underground RH Transuranic Waste
Process Flow Diagram for the 10-160B Shipping Cask
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Figure M1-27
Schematic of the RH Transuranic Waste Process for the RH-72B Shipping Cask
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Figure M1-28
Schematic of the RH Transuranic Waste Process for the 10-160B Shipping Cask
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14b.0 Requested Change to Attachment M2

2

Attachment M2 of the HWFP discusses the geologic repository design and the process for
receiving and storing the waste. This includes construction and CH TRU mixed waste handling
equipment and the underground HWDUs. Minor changes are necessary to Attachment M2 to
accommodate RH TRU mixed waste. These changes are provided in the redline/strikeout
version of the attachment, which follows in 14.3.1.

3
4
5
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ATTACHMENT M2
GEOLOGIC REPOSITORY

1
2

3

M2-1 Description of the Geologic Repository

4

The Disposal Phase will consist of receiving contact-handled (CH) and remote-handled (RH)
TRU mixed waste shipping containers, unloading and transporting the waste containers to the
Underground HWDUs, emplacing the waste in the Underground HWDUs, and subsequently
achieving closure of the Underground HWDUs in compliance with applicable State and Federal
regulations.

5
6
7
8

21

For the purposes of this Permit, disposal of containers of CH TRU mixed waste will occur only
in the three HWDUs designated as Panels 1, 2, and 3 (See Figure M2-1). Disposal of RH TRU
mixed waste will occur in two HWDUs, designated as Panels 2 and 3. During the ten (10)-year
period of this Permit, the volume of RH TRU Mixed Waste emplaced in the repository will not
exceed 91,904 ft3 (2,602.4 m3 ). In the future, the Permittees may request a Permit to dispose of
containers of CH and RH TRU mixed waste in five (5) additional panels that meet the definition
of the HWDU in Permit Module IV. These future potential HWDUs have been designated as
Panels 4 through 8. In addition the Permittees may also a request in the future a Permit to allow
disposal of containers of TRU mixed waste in the north-south entries marked as E-300, E-140,
W-30, and W-170, between S-1600 and S-3650. These areas are referred to as the disposal
area access drifts and have been designated as Panels 9 and 10 in Figure M2-1. In addition to
authorizing the excavation of Panels 2 and 3 and the disposal of waste in Panels 1, 2, and 3
this permit authorizes the excavation of Panels 4, 9, and 10.

22

Panels 1 through 3 will consist of seven rooms and two access drifts each.

23

29

The HWDUs identified as Panels 1 through 3 (Figure M2-1) provide room for 1,908,000 cubic
feet (ft3 ) (54,000 meters (m3 )) of CH TRU mixed waste. The CH TRU mixed waste containers
(typically, 7-packs and standard waste boxes (SWBs)) may be stacked three-high across the
width of the room. RH TRU mixed waste may be disposed of in Panels 2 through 3 with
approximately 730 RH TRU mixed waste canisters emplaced in each panel. The initial waste
emplacement activity in rooms where RH TRU mixed waste will be disposed is the placement of
canisters in predrilled holes in the ribs.

30

M2-2a(1) CH and RH TRU Mixed Waste Handling Equipment

31

The following are the major pieces of equipment used to manage CH TRU mixed waste in the
geologic repository. A summary of equipment capacities, as required by 20.4.1.500 NMAC is
included in Table M2-1. A summary of RH TRU mixed waste equipment capacities is included
in Table M2-3.

9
10
11
12
13
14
15
16
17
18
19
20

24
25
26
27
28

32
33
34

Effective November 25, 2002

Page 14b-4

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU Mixed Waste
May 5, 2003

1

The Facility Cask Transfer Car

2

6

The facility cask transfer car is a self-propelled rail car (Figure M2-14) that operates between
the Facility Cask Loading Room and the geologic repository. After the facility cask is loaded,
the facility cask transfer car moves onto the waste hoist conveyance and is then transported
underground. At the underground waste station, the facility cask transfer car proceeds away
from the waste hoist conveyance to provide forklift access to the facility cask.

7

Horizontal Emplacement and Retrieval Equipment

8

10

The horizontal emplacement and retrieval equipment (HERE) (Figure M2-15) emplaces
canisters into a borehole in a room wall of an Underground HWDU. Once the canisters have
been emplaced, the HERE then fills the borehole opening with a shield plug.

11

M2-2a(3) Subsurface Structures Underground Ventilation System Description

3
4
5

9

12

24

At any given time during waste emplacement activities, there will be a significant level of activity
in three rooms one room that will be receiving CH waste containers. One room will be receiving
CH TRU mixed waste containers while the next room will be receiving RH TRU mixed waste. At
the same time, RH TRU mixed waste emplacement boreholes will be drilled in the third room.
The remaining rooms in a panel will either be completely filled with waste; be idle, awaiting
waste handling operations; or being prepared for waste receipt. A minimum of 35,000 ft3 (990
m3 ) per minute will be maintained in each active room when workers are present in the room.
This quantity of air is required to support the numbers and types of diesel equipment that are
expected to be in operation in the area, to support the underground personnel working in that
area, and to exceed a minimum air velocity of 60 ft (18 m) per minute as specified in the WIPP
Ventilation Plan. The remainder of the air is needed in order to account for air leakage through
inactive rooms.

25

M2-2b Geologic Repository Process Description

26

A forklift in the HWDU near the waste stack will be used to removed the waste containers from
the facility pallets and to place them in the waste stack using a push-pull attachment. The CH
TRU mixed waste will be emplaced room by room in Panels 1 through 3.
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Once a waste panel is mined and any initial ground control established, flow regulators will be
constructed to assure adequate control over ventilation during waste emplacement activities.
The first room to be filled with waste will be Room 7, which is the one that is farthest from the
main access ways. A ventilation control point will be established for Room 7 just outside the
exhaust side of Room 6. This ventilation control point will consist of a bulkhead with a
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6

ventilation regulator. When RH TRU mixed waste canister emplacement is completed in a
room, CH TRU mixed waste emplacement can begin in that room. Stacking of CH waste will
begin at the ventilation control point and proceed down the access drift, through the room and
up the intake access drift until the entrance of Room 6 is reached. At that point, a brattice cloth
and chain link barricade will be emplaced. This process will be repeated for Room 6, and so on
until Room 1 is filled. At that point, the panel closure system will be constructed.

7

M2-2b Geologic Repository Process Description

8

RH TRU Mixed Waste Emplacement

9

The facility cask transfer car is loaded onto the waste hoist and is lowered to the waste shaft
station underground. At the waste shaft station underground, the facility cask is moved from
the waste hoist by the facility cask transfer car (Figure M2-16). A forklift is used to remove the
facility cask from the facility cask transfer car and to transport the facility cask to the
Underground HWDU. There, the facility cask is placed on the HERE (Figure M2-17), which has
been previously aligned with a horizontal hole bored into the room wall. The facility cask is
moved forward to mate with the shield collar, and the transfer carriage is advanced to mate with
the rear facility cask shield valve. The shield valves on the facility cask are opened, and the
transfer mechanism advances to push the canister into the borehole. After retracting the
transfer mechanism into the facility cask, the forward shield valve is closed, and the transfer
mechanism is further retracted into its housing. The transfer mechanism is moved to the rear,
and the shield plug carriage containing a shield plug is placed on the emplacement machine.
The transfer mechanism is used to push the shield plug into the facility cask. The front shield
valve is opened, and the shield plug is pushed into the borehole (Figure M2-18). The transfer
mechanism is retracted, the shield valves close on the facility cask, and the facility cask is
removed from the HERE.
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Shield plugs (29 in. (73 cm) in diameter) are inserted into the borehole (30 in. (75 cm) in
diameter) after emplacement of the canister (approximately 26 in. (65 cm) in diameter). They
provide the necessary shielding for the exposed end of the borehole, limiting the borehole
radiation dose rate at 30 cm to less than 10 mrem per hour for a canister surface dose rate of
100 rem/hr.
The amount of RH TRU mixed waste disposal in each panel is limited based on thermal and
geomechanical considerations. Approximately 730 canisters will be placed into boreholes in
each panel, with a maximum of 120 canisters per room.
Figures M1-25 and M1R-26 are flow diagrams of the RH TRU mixed waste handling process for
the RH-72B and 10-160B shipping casks, respectively.
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M2-2b Geologic Repository Process Description

2

The following assumptions are made in estimating the time to fill each HWMU:
•

RH TRU mixed waste emplacement does not impede CH TRU mixed waste throughput
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2

TABLE M2-3
RH TRU MIXED WASTE HANDLING EQUIPMENT CAPACITIES

3

CAPACITIES FOR EQUIPMENT

1

4

82,000 lbs

41-To n Fork lift
MAXIMUM GROSS WEIGHTS OF CONTAINERS

5
6

RH72-B Canister

8,000 lbs

7

Facility Canister

5,000 lbs
MAXIMUM NET EMPTY WEIGHTS OF EQUIPMENT

8
9

Facility Cask

Effective November 25, 2002
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15.0 Confirmatory Volatile Organic Compound Monitoring Plan

2

5

Attachment N of the HWFP provides the plan to monitor VOCs released from the waste panels.
The data will be used to confirm that the average concentration of VOCs in the air emissions
from the underground HWDUs do not exceed the concentrations of concern. This requirement
is imposed in order to comply with 20.4.1.500 NMAC (incorporating 40 CFR §264.602).

6

15.1. Proposed Text Changes to Attachment N

3
4

7
8

9

ATTACHMENT N
CONFIRMATORY VOLATILE ORGANIC COMPOUND MONITORING PLAN
N-1a Background

16

The Underground HWDUs are located 2,150 feet (ft) (655 meters (m)) below ground surface, in
the WIPP underground. As defined for this Permit, an Underground HWDU is a single
excavated panel consisting of seven rooms and two access drifts designated for disposal of
contact-handled (CH) and remote-handled (RH) transuranic (TRU) mixed waste. Each room is
approximately 300 ft (91 m) long, 33 ft (10 m) wide, and 13 ft (4 m) high. Access drifts connect
the rooms and have the same cross section. The Permittees shall dispose of TRU mixed waste
in three Underground HWDUs designated as Panel 1, Panel 2 and Panel 3.

17

N-1b Objectives of the Confirmatory Volatile Organic Compound Monitoring Plan

18

The CH and RH TRU mixed waste disposed in the WIPP Underground HWDUs contain VOCs
which could be released from open and closed panels located at WIPP during the disposal
phase of the project. This plan describes how VOCs released from waste panels will be
monitored to confirm that the annual average concentration of VOCs in the air emissions from
the Underground HWDUs do not exceed the VOC concentrations of concern (CoC) listed in
Table N-2.
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16.0 Revised Hazardous Waste Permit Application, Part A (Attachment O)

2

Part A of the permit application is submitted on a designated form, Form 8700-23. The basic
Part A information requirements are identified at 40 CFR §270.13. The Part A provides an
overview of those regulated HWMUs and activities which require a RCRA permit.

3
4

5
6
7
8
9
10

The general information provided in the Part A includes the name and EPA ID number, mailing
address, facility contact, exact location, and descriptions of the products/services provided by
the facility. Other information includes the name, address, and telephone number of both the
owner and the operators and the ownership status (federal/private); a list of other permits or
construction approvals; a scale drawing of the facility; a topographic map extending one mile
beyond the property boundaries; and photographs of the facility.

16

Part A must indicate if the facility is located on Indian land, or if the current application is the
original or a revised application, and then provides an overview of the hazardous waste
management activities that require regulation. Part A must identify the hazardous waste(s) that
are to be managed at the facility and must specify the operating process of each unit that will
manage hazardous waste along with the volume of waste to be managed. In addition, Part A
provides an estimate of the amount of hazardous waste to be stored annually.
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16.1 Proposed Text Changes to Part A (Attachment O)
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ATTACHMENT O

19

REVISED HAZARDOUS WASTE PERMIT APPLICATION PART A
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ATTACHMENT O

2

REVISED HAZARDOUS WASTE PERMIT APPLICATION PART A
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NOTE: The "Part A - Hazardous W aste Permit Application" is the document submitted by the Permittees.
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It refers to management, storage, and disposal of remote-handled (RH) tra nsuranic waste. T his Perm it
does not authorize these activities and they have been included only to indicate what the Permittees
submitted to NMED. However, maps, facility drawings, and photographs in Appendices O2, O3, and O4
which depicted RH waste activities have been edited or removed.
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NM4890139088

2

XII.

3

The Waste Isolation Pilot Plant (WIPP) geologic repository is defined as a "miscellaneous unit"
under 20.4.1.100 NMAC (incorporating 40 CFR §260.10). "Miscellaneous unit" means a
hazardous waste management unit where hazardous waste is treated, stored, or disposed of
and that is not a container, tank, surface impoundment, waste pile, land treatment unit, landfill,
incinerator, containment building, boiler, industrial furnace, or underground injection well with
appropriate technical standards under 40 CFR Part 146, corrective action management unit, or
unit eligible for research, development, and demonstration permit under 40 CFR §270.65. The
WIPP is a geologic repository designed for the disposal of defense-generated transuranic
(TRU) waste. Some of the TRU wastes disposed of at the WIPP contain hazardous wastes as
co-contaminants. More than half the waste to be disposed of at the WIPP also meets the
definition of debris waste. The debris categories include manufactured goods, biological
materials, and naturally occurring geological materials. Approximately 120,000 cubic meters
(m3 ) of the 175,600 m3 of WIPP wastes is categorized as debris waste. The geologic repository
has been divided into ten discrete hazardous waste disposal units (HWDU) which are being
permitted under 40 CFR Part 264, Subpart X.
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PROCESS—CODES AND DESIGN CAPACITIES (continued)

During the Disposal Phase of the facility, which is expected to last 25 years, the total amount of
waste received from off-site generators and any derived waste will be limited to 175,600 m3 of
TRU waste of which up to 7,080 m3 may be remote-handled (RH) TRU waste. For purposes of
this application, all TRU waste is managed as though it were mixed.
On March 25, 1996, the DOE reached the conclusion that in order to comply with 40 CFR 191
§13 which regulates the long-term release of radionuclides from a geologic disposal facility, it is
necessary to add magnesium oxide to each disposal room. This additive is to be placed as a
backfill over, beside, and within the waste stacks. The function of the backfill is to chemically
alter the composition of brine that may accumulate in the disposal region. The result of the
chemical alteration is to significantly reduce the solubility of the prevalent TRU radionuclides.
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The process design capacity for the miscellaneous unit (composed of ten underground HWMUs
in the geologic repository) shown in Section XII B, is for the maximum amount of waste that
may be received from off-site generators plus the maximum expected amount of derived
wastes that may be generated at the WIPP facility. In addition, two HWMUs have been
designated as container storage units (S01) in Section XII. One is inside the Waste Handling
Building (WHB) and consists of the contact-handled (CH) bay, conveyance loading room, waste
hoist entry room, RH bay, cask unloading room, hot cell, transfer cell, and facility cask loading
room. Theseis HWMUs will be used for waste receipt, handling, and storage (including storage
of derived waste) prior to emplacement in the underground geologic repository. No treatment or
disposal will occur in this S01 HWMU. The capacity of the WHB Unit this S01 unit for storage is
87.792.42 m3 . based on 40 standard waste boxes or seven packs of drums on pallets and in the
TRUDOCKs, one standard waste box of derived waste, seven RH canisters in the transfer cell,
and five RH canisters in the hot cell. The second S01 HWMU is the parking area outside the
WHB where the Transuranic Package Transporter (TRUPACT-II) trailers and the road shipping
cask trailers will be parked awaiting waste handling operations. The capacity of this unit is 12
TRUPACT-IIs and three road casks or four rail casks with a combined volume of 47.1 60 m3 .
The railroad side tracks are included in this area to accommodate rail shipments of RH TRU
mixed waste. The HWMUs are shown in Appendix O3 as Figures O3-2, O3-3, and O3-4.
During the ten year period of the permit, up to 52,110 m3 of CH waste and 1,954 m3 of RH
waste could be emplaced in Panels 1 to 3. A fourth HWDU (Panel 4), plus disposal area access
drifts (designated as Panels 9 and 10), will be constructed under this permit. These latter areas
will not receive waste for disposal under this permit.
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NM4890139088

2

RCRA PART A APPLICATION CERTIFICATION

3

The U.S. Department of Energy (DOE), through its Carlsbad Field Office, has signed as "owner
and operator," and Washington TRU Solutions LLC, the Management and Operating Contractor
(MOC), has signed this application for the permitted facility as "co-operator."

4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

27
28
29
30

31
32
33
34

The DOE has determined that dual signatures best reflect the actual apportionment of Resource
Conservation and Recovery Act (RCRA) responsibilities as follows:
The DOE's RCRA responsibilities are for policy, programmatic directives, funding and
scheduling decisions, Waste Isolation Pilot Plant (WIPP) requirements of DOE generator
sites, auditing, and oversight of all other parties engaged in work at the WIPP, as well as
general oversight.
The MOC's RCRA responsibilities are for certain day-to-day operations (in accordance with
general directions given by the DOE and in the Management and Operating Contract as
part of its general oversight responsibility), including, but not limited to, the following: waste
handling, monitoring, record keeping, data collection, reporting, technical advice, and
contingency planning.
For purposes of the certification required by Title 20 of the New Mexico Administrative
Code, Chapter 4, Part 1 (20.4.1 NMAC), Subpart 1x, §270.11(d), the DOE's and the MOC's
representatives certify, under penalty of law that this document and all attachments were
prepared under their direction or supervision in accordance with a system designed to
assure that qualified personnel properly gather and evaluate the information submitted.
Based on their inquiry of the person or persons who manage the system, or those persons
directly responsible for gathering the information, the information submitted is, to the best
of their knowledge and belief, true, accurate, and complete for their respective areas of
responsibility. We are aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing violations.
Owner and Operator Signature:
Title:
for:
Date:
Co-Operator Signature:
Title:
for:
Date:

Manager, Carlsbad Field Office
U.S. Department of Energy

General Manager
Washington TRU Solutions, LLC
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TABLE O1-1
ACTIVE ENVIRONMENTAL PERMITS AND APPROVALS FOR THE WASTE ISOLATION PILOT PLANT
AS OF MAY 06, 2002
(DOES NOT INCLUDE RCRA PERMITS)

1
2
3
4

Granting Agency

Type of Permit

Permit Number

Granted/
Submitted

Expiration

Current Permit
Status

5

1.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Water
Pipeline

NM53809

08/17/83

In
Perpetuity

Active

6

2.

Department of the Interior, Bureau
of Land Management

Right-of-Way for the North
Access Road

NM55676

08/24/83

None

Active

7

3.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Railroad

NM55699

09/27/83

None

Active

8

4.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Dosimetry
and Aerosol Sampling Sites

NM63136

07/31/86

07/31/11

Active

9

5.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Seven
Subsidence Monuments

NM65801

11/07/86

None

Active

10

6.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Aerosol
Sampling Site

NM77921

08/18/89

08/18/19

Active

11

7.

Department of the Interior, Bureau
of Land Management

Right-of-Way for 2 Survey
Monuments

NM82245

12/13/89

12/13/19

Active

12

8.

Department of the Interior, Bureau
of Land Management

Right-of-Way for telephone
cable

NM46029

07/03/90

09/04/11

Active

13

9.

Department of the Interior, Bureau
of Land Management

Right-of-Way for SPS
Powerline

NM43203

02/20/96

10/19/11

Active

14

10.

Department of the Interior, Bureau
of Land Management

Right-of-Way for South
Access Road

NM46130

09/26/94

08/17/31

Active

15

11.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Duval
telephone line

NM60174

11/06/96

03/08/15

Active

16

12.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Wells AEC7 & AEC-8

NM300603-SLU-12

07/23/75

None

Active

17

13.

Department of the Interior, Bureau
of Land Management

Right-of-Way for ERDA-6

NM300605-SLU-29

05/12/75

None

Active
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TABLE O1-1 (CONTINUED)
ACTIVE ENVIRONMENTAL PERMITS AND APPROVALS FOR THE WASTE ISOLATION PILOT PLANT
AS OF MAY 06, 2002
(DOES NOT INCLUDE RCRA PERMITS)

1
2
3
4

Granting Agency

Type of Permit

Permit Number

Granted/
Submitted

Expiration

Current Permit
Status

5

14.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Monitoring
Wells C-2752 (ERDA-9) &
C-2765 (H-1)

NM0606-SLU-34

03/31/76

None

Active

6

15.

Department of the Interior, Bureau
of Land Management

Right-of-Way for ERDA 11

NM0607-LUP-63

08/19/77

None

Active

7

16.

Department of the Interior, Bureau
of Land Management

Right-of-Way for ERDA-13

NM0606-SLU-38

07/15/77

None

Active

8

17.

Department of the Interior, Bureau
of Land Management

Right-of-Way for ERDA-14

NM0607-TUP-62

06/29/77

None

Active

9

18.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Monitoring
Wells C-2762 (H-2) & C-2764
(H-3)

NM0606-SLU-41

07/14/77

None

Active

10

19.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Wells P-1,
P-2, P-3, & P-4

NM060-SLU-48

05/16/77

None

Active

11

20.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Wells P-5,
P-6, & P-7

NM060-SLU-50

05/16/77

None

Active

12

21.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Wells P-8,
P-9, P-12, P-13, P-20, &
Monitoring Wells C-2637 (P14), C-2686 (P-15), C-2756
(P-18)

NM060-SLU-52

05/16/77

None

Active

13

22.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Wells P-10,
P-11, P-16, P-19, P-21, &
Monitoring Well C-2774 (P17)

NM0606-SLU-54

11/08/76

None

Active
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TABLE O1-1 (CONTINUED)
ACTIVE ENVIRONMENTAL PERMITS AND APPROVALS FOR THE WASTE ISOLATION PILOT PLANT
AS OF MAY 06, 2002
(DOES NOT INCLUDE RCRA PERMITS)

Granting Agency

Type of Permit

Permit Number

Granted/
Submitted

Expiration

Current Permit
Status

1

23.

Department of the Interior, Bureau
of Land Management

Right-of-Way for
archaeological clearance for
Wells P-5 – P-21

NM-6-5 Cooperative
Agreement

05/19/81

None

Active

2

24.

Department of the Interior, Bureau
of Land Management

Right-of-Way for access road
for Monitoring Wells C-2639
(WIPP-12) & C-2748 (WIPP13)

NM-6-5 Cooperative
Agreement

04/19/78

None

Active

3

25.

Department of the Interior, Bureau
of Land Management

Right-of-Way for
Meteorological Tower

NM060-SLU-43

02/04/77

None

Active

4

26.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Aerosol
Sampler

NM067-LUP-221

05/25/85

None

Active

5

27.

Department of the Interior, Bureau
of Land Management

Right-of-Way for North
Access Road Batch Plant

NM060-LUP-212

10/09/84

None

Active

6

28.

Department of the Interior, Bureau
of Land Management

Right-of-Way for
Construction Landfill

NM067-LUP-219

12/08/95

None

Active

7

29.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Monitoring
Well C-2664 (Cabin Baby)

NM0606-SLU-40

07/14/76

None

Active

8

30.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Seismic
Monitoring Station

NM85426

09/23/91

None

Active

9

31.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Monitoring
Wells C-2684 (WIPP-18), C2755 (WIPP-19), C-2754
(WIPP-21) & Well WIPP-22

NM-6-5 Cooperative
Agreement

03/02/78

None

Active

10

32.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Well WIPP15

NM-6-5 Cooperative
Agreement

01/19/78

None

Active
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TABLE O1-1 (CONTINUED)
ACTIVE ENVIRONMENTAL PERMITS AND APPROVALS FOR THE WASTE ISOLATION PILOT PLANT
AS OF MAY 06, 2002
(DOES NOT INCLUDE RCRA PERMITS)

Granting Agency

Type of Permit

Permit Number

Granted/
Submitted

Expiration

Current Permit
Status

1

33.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Wells C2725 (H-4A), C-2775 (H-4B),
& C-2776 (H-4C)

NM-6-5 Cooperative
Agreement

04/27/78

None

Active

2

34.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Monitoring
Wells C-2723 (WIPP-25), C2724 (WIPP-26), C-2722
(WIPP-27), C-2636 (WIPP28), C-2743 (WIPP-29), & C2727 (WIPP-30)

NM-6-5 Cooperative
Agreement

06/14/78

None

Active

3

35.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Monitoring
Well C-2748 (WIPP13)

NM-6-5 Cooperative
Agreement

05/03/78

None

Active

4

36.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Well WIPP11

NM-6-5 Cooperative
Agreement

12/19/77

None

Active

5

37.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Dosimetry &
Aerosol Sampling Sites

NM63136

07/31/86

07/31/11

Active

6

38.

Department of the Interior, Bureau
of Land Management

Right-of-Way for Aerosol
Sampling Sites

NM77921

10/03/89

08/18/19

Active

7

39.

Department of the Interior, Bureau
of Land Management

Right-of-Way easement for
accessing state trust lands in
Eddy & Lea Counties

NM25430

02/29/00

09/28/04

Active

8

40.

Department of the Interior, Bureau
of Land Management

Free-Use Caliche Extraction
Permit

NM105004

10/12/00

10/12/01

Inactive Will be
renewed when
required

9

41.

U.S. Department of the Interior,
Fish and Wildlife Service

Concurrence that WIPP
construction activities will
have no significant impact on
federally-listed threatened or
endangered species

None

05/29/80

None

Active
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TABLE O1-1 (CONTINUED)
ACTIVE ENVIRONMENTAL PERMITS AND APPROVALS FOR THE WASTE ISOLATION PILOT PLANT
AS OF MAY 06, 2002
(DOES NOT INCLUDE RCRA PERMITS)

Granting Agency

Type of Permit

Permit Number

Granted/
Submitted

#22478

05/19/93

Auto.
Renewed
every 3
years

Active

NMR05A823

01/31/01

09/29/05

Inactive
Terminated
01/07/02

RW-22789

10/03/85

10/03/20

Active

Expiration

Current Permit
Status

1

42.

U.S. Department of the Interior,
Fish and Wildlife Service

Master Personal Banding

2

43.

U.S. Environmental Protection
Agency

National Pollutant Discharge
Elimination System (NPDES)
Storm Water Multi-Sector
General Permit issued for
use in the State of New
Mexico

3

44.

New Mexico Commissioner of
Public Lands

Right-of-Way for High
Volume Air Sampler

4

45.

New Mexico Environment
Department Groundwater Bureau

Discharge Permit

DP-831

07/03/97

07/03/02

Active

5

46.

New Mexico Environment
Department Air Quality Bureau

Operating Permit for two
backup diesel generators

310-M-2

12/07/93

None

Active

6

47.

New Mexico Department of Game
and Fish

Concurrence that WIPP
construction activities will
have no significant impact on
state-listed threatened or
endangered species

None
07/25/83

05/26/89

None

Active

7

48.

New Mexico Environment
Department-UST Bureau

Underground Storage Tanks

NMED1198
(Number changes
annually)

07/01/01

06/30/02

Active

8

49.

New Mexico Environment
Department, Solid Waste Bureau

Solid Waste Hauler
Registration

006655

12/01/99

None

Active

9

50.

New Mexico Environment
Department, Solid Waste Bureau

Solid Waste Hauler
Registration

040889

01/16/01

None

Active
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ACTIVE ENVIRONMENTAL PERMITS AND APPROVALS FOR THE WASTE ISOLATION PILOT PLANT
AS OF MAY 06, 2002
(DOES NOT INCLUDE RCRA PERMITS)

Granting Agency

Type of Permit

Permit Number

Granted/
Submitted

Expiration

Current Permit
Status

1

51.

New Mexico State Engineer Office

Monitoring Well Exhaust
Shaft Exploratory Borehole

C-2801

02/23/01

None

Active

2

52.

New Mexico State Engineer Office

Monitoring Well Exhaust
Shaft Exploratory Borehole

C-2802

02/23/01

None

Active

3

53.

New Mexico State Engineer Office

Monitoring Well Exhaust
Shaft Exploratory Borehole

C-2803

02/23/01

None

Active

4

54.

New Mexico State Engineer Office

Appropriation: WQSP-1 Well

C-2413

10/21/96

None

Active

5

55.

New Mexico State Engineer Office

Appropriation: WQSP-2 Well

C-2414

10/21/96

None

Active

6

56.

New Mexico State Engineer Office

Appropriation: WQSP-3 Well

C-2415

10/21/96

None

Active

7

57.

New Mexico State Engineer Office

Appropriation: WQSP-4 Well

C-2416

10/21/96

None

Active

8

58.

New Mexico State Engineer Office

Appropriation: WQSP-5 Well

C-2417

10/21/96

None

Active

9

59.

New Mexico State Engineer Office

Appropriation: WQSP-6 Well

C-2418

10/21/96

None

Active

10

60.

New Mexico State Engineer Office

Appropriation: WQSP-6a
Well

C-2419

10/21/96

None

Active

11

61.

New Mexico State Engineer Office

Monitoring Well AEC-7

C-2742

11/06/00

None

Active

12

62.

New Mexico State Engineer Office

Monitoring Well AEC-8

C-2744

11/06/00

None

Active

13

63.

New Mexico State Engineer Office

Monitoring Well Cabin Baby

C-2664

07/30/99

None

Active

14

64.

New Mexico State Engineer Office

Monitoring Well D-268

C-2638

01/12/99

None

Active

15

65.

New Mexico State Engineer Office

Monitoring Well DOE-1

C-2757

11/06/00

None

Active

16

66.

New Mexico State Engineer Office

Monitoring Well DOE-2

C-2682

04/17/00

None

Active

17

67.

New Mexico State Engineer Office

Monitoring Well ERDA-9

C-2752

11/06/00

None

Active

18

68.

New Mexico State Engineer Office

Monitoring Well H-1

C-2765

11/06/00

None

Active
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ACTIVE ENVIRONMENTAL PERMITS AND APPROVALS FOR THE WASTE ISOLATION PILOT PLANT
AS OF MAY 06, 2002
(DOES NOT INCLUDE RCRA PERMITS)

Granting Agency

Type of Permit

Permit Number

Granted/
Submitted

Expiration

Current Permit
Status

1

69.

New Mexico State Engineer Office

Monitoring Well H-2A

C-2762

11/06/00

None

Active

2

70.

New Mexico State Engineer Office

Monitoring Well H-2B1

C-2758

11/06/00

None

Active

3

71.

New Mexico State Engineer Office

Monitoring Well H-2B2

C-2763

11/06/00

None

Active

4

72.

New Mexico State Engineer Office

Monitoring Well H-2C

C-2759

11/06/00

None

Active

5

73.

New Mexico State Engineer Office

Monitoring Well H-3B1

C-2764

11/06/00

None

Active

6

74.

New Mexico State Engineer Office

Monitoring Well H-3B2

C-2760

11/06/00

None

Active

7

75.

New Mexico State Engineer Office

Monitoring Well H-3B3

C-2761

11/06/00

None

Active

8

76.

New Mexico State Engineer Office

Monitoring Well H-3D

pending

11/06/00

None

Active

9

77.

New Mexico State Engineer Office

Monitoring Well H-4A

C-2725

11/06/00

None

Active

10

78.

New Mexico State Engineer Office

Monitoring Well H-4B

C-2775

11/06/00

None

Active

11

79.

New Mexico State Engineer Office

Monitoring Well H-4C

C-2776

11/06/00

None

Active

12

80.

New Mexico State Engineer Office

Monitoring Well H-5A

C-2746

11/06/00

None

Active

13

81.

New Mexico State Engineer Office

Monitoring Well H-5B

C-2745

11/06/00

None

Active

14

82.

New Mexico State Engineer Office

Monitoring Well H-5C

C-2747

11/06/00

None

Active

15

83.

New Mexico State Engineer Office

Monitoring Well H-6A

C-2751

11/06/00

None

Active

16

84.

New Mexico State Engineer Office

Monitoring Well H-6B

C-2749

11/06/00

None

Active

17

85.

New Mexico State Engineer Office

Monitoring Well H-6C

C-2750

11/06/00

None

Active

18

86.

New Mexico State Engineer Office

Monitoring Well H-7A

C-2694

04/17/00

None

Active

19

87.

New Mexico State Engineer Office

Monitoring Well H-7B1

C-2770

11/06/00

None

Active

20

88.

New Mexico State Engineer Office

Monitoring Well H-7B2

C-2771

11/06/00

None

Active

21

89.

New Mexico State Engineer Office

Monitoring Well H-7C

C-2772

11/06/00

None

Active
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Granting Agency

Type of Permit

Permit Number

Granted/
Submitted

Expiration

Current Permit
Status

1

90.

New Mexico State Engineer Office

Monitoring Well H-8A

C-2780

11/06/00

None

Active

2

91.

New Mexico State Engineer Office

Monitoring Well H-8B

C-2781

11/06/00

None

Active

3

92.

New Mexico State Engineer Office

Monitoring Well H-8C

C-2782

11/06/00

None

Active

4

93.

New Mexico State Engineer Office

Monitoring Well H-9A

C-2785

11/06/00

None

Active

5

94.

New Mexico State Engineer Office

Monitoring Well H-9B

C-2783

11/06/00

None

Active

6

95.

New Mexico State Engineer Office

Monitoring Well H-9C

C-2784

11/06/00

None

Active

7

96.

New Mexico State Engineer Office

Monitoring Well H-10A

C-2779

11/06/00

None

Active

8

97.

New Mexico State Engineer Office

Monitoring Well H-10B

C-2778

11/06/00

None

Active

9

98.

New Mexico State Engineer Office

Monitoring Well H-10C

C-2695

04/17/00

None

Active

10

99.

New Mexico State Engineer Office

Monitoring Well H-11B1

C-2767

11/06/00

None

Active

11

100.

New Mexico State Engineer Office

Monitoring Well H-11B2

C-2687

04/17/00

None

Active

12

101.

New Mexico State Engineer Office

Monitoring Well H-11B3

C-2768

11/06/00

None

Active

13

102.

New Mexico State Engineer Office

Monitoring Well H-11B4

C-2769

11/06/00

None

Active

14

103.

New Mexico State Engineer Office

Monitoring Well H-12

C-2777

11/06/00

None

Active

15

104.

New Mexico State Engineer Office

Monitoring Well H-14

C-2766

11/06/00

None

Active

16

105.

New Mexico State Engineer Office

Monitoring Well H-15

C-2685

04/17/00

None

Active

17

106.

New Mexico State Engineer Office

Monitoring Well H-16

C-2753

11/06/00

None

Active

18

107.

New Mexico State Engineer Office

Monitoring Well H-17

C-2773

11/06/00

None

Active

19

108.

New Mexico State Engineer Office

Monitoring Well H-18

C-2683

04/17/00

None

Active

20

109.

New Mexico State Engineer Office

Monitoring Well H-19B0

C-2420

01/25/95

01/31/98

Inactive Renew
when necessary
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TABLE O1-1 (CONTINUED)
ACTIVE ENVIRONMENTAL PERMITS AND APPROVALS FOR THE WASTE ISOLATION PILOT PLANT
AS OF MAY 06, 2002
(DOES NOT INCLUDE RCRA PERMITS)

Granting Agency

Type of Permit

Permit Number

Granted/
Submitted

Expiration

Current Permit
Status

1

110.

New Mexico State Engineer Office

Monitoring Well H-19B1

C-2420

01/25/95

01/31/98

Inactive Renew
when necessary

2

111.

New Mexico State Engineer Office

Monitoring Well H-19B2

C-2421

01/25/95

01/31/98

Inactive
Renew when
necessary

3

112.

New Mexico State Engineer Office

Monitoring Well H-19B3

C-2422

01/25/95

01/31/98

Inactive Renew
when necessary

4

113.

New Mexico State Engineer Office

Monitoring Well H-19B4

C-2423

01/25/95

01/31/98

Inactive Renew
when necessary

5

114.

New Mexico State Engineer Office

Monitoring Well H-19B5

C-2424

01/25/95

01/31/98

Inactive Renew
when necessary

6

115.

New Mexico State Engineer Office

Monitoring Well H-19B6

C-2425

01/25/95

01/31/98

Inactive Renew
when necessary

7

116.

New Mexico State Engineer Office

Monitoring Well H-19B7

C-2426

01/25/95

01/31/98

Inactive Renew
when necessary

8

117.

New Mexico State Engineer Office

Monitoring Well P-14

C-2637

01/02/99

None

Active

9

118.

New Mexico State Engineer Office

Monitoring Well P-15

C-2686

04/17/00

None

Active

10

119.

New Mexico State Engineer Office

Monitoring Well P-17

C-2774

11/06/00

None

Active

11

120.

New Mexico State Engineer Office

Monitoring Well P-18

C-2756

11/06/00

None

Active

12

121.

New Mexico State Engineer Office

Monitoring Well WIPP-12

C-2639

01/12/99

None

Active

13

122.

New Mexico State Engineer Office

Monitoring Well WIPP-13

C-2748

11/06/00

None

Active

14

123.

New Mexico State Engineer Office

Monitoring Well WIPP-18

C-2684

04/17/00

None

Active

15

124.

New Mexico State Engineer Office

Monitoring Well WIPP-19

C-2755

11/06/00

None

Active

16

125.

New Mexico State Engineer Office

Monitoring Well WIPP-21

C-2754

11/06/00

None

Active
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TABLE O1-1 (CONTINUED)
ACTIVE ENVIRONMENTAL PERMITS AND APPROVALS FOR THE WASTE ISOLATION PILOT PLANT
AS OF MAY 06, 2002
(DOES NOT INCLUDE RCRA PERMITS)

Granting Agency

Type of Permit

Permit Number

Granted/
Submitted

Expiration

Current Permit
Status

1

126.

New Mexico State Engineer Office

Monitoring Well WIPP-25

C-2723

07/26/00

None

Active

2

127.

New Mexico State Engineer Office

Monitoring Well WIPP-26

C-2724

11/06/00

None

Active
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TABLE O1-1 (CONTINUED)
ACTIVE ENVIRONMENTAL PERMITS AND APPROVALS FOR THE WASTE ISOLATION PILOT PLANT
AS OF MAY 06, 2002
(DOES NOT INCLUDE RCRA PERMITS)

Granting Agency

Type of Permit

Permit Number

Granted/
Submitted

Expiration

Current Permit
Status

1

128.

New Mexico State Engineer Office

Monitoring Well WIPP-27

C-2722

11/06/00

None

Active

2

129.

New Mexico State Engineer Office

Monitoring Well WIPP28

C-2636

01/12/99

None

Active

3

130.

New Mexico State Engineer Office

Monitoring Well WIPP-29

C-2743

11/06/00

None

Active

4

131.

New Mexico State Engineer Office

Monitoring Well WIPP-30

C-2727

08/04/00

None

Active
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Figure O2-1
General Location of the WIPP Facility
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Figure O2-2
Planimetric Map - WIPP Facility Boundaries
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Figure O2-2a
Legend to Figure O2-2

PERMIT ATTACHMENT O
Page O-34 of 50

Page 16-34

Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU Mixed Waste
May 5, 2003

Figure O2-3
Topographic Map Designating WIPP Property Boundaries and Underground Facilities
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Figure O3-1
Spatial View of the WIPP Facility
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Figure O3-2
Repository Horizon
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Figure O3-3
Waste Handling Building Container Storage Unit
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Figure O3-4
Parking Area Container Storage Unit
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APPENDIX O4
PHOTOGRAPHS
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Figure O4-1
Aerial Photograph of the Waste Isolation Pilot Plant
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Figure O4-2
Underground - Panel One - Waste Storage Disposal Room
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Figure O4-3
Aerial Photograph of the Waste Handling Building
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Figure O4-4
TRUDOCKs in CH Bay of the Waste Handling Building
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Figure O4-5
NE Corner of CH Bay of the Waste Handling Building
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Figure O4-6
Westward View of CH Bay of the Waste Handling Building
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Figure O4-7
Waste Hoist Conveyance - Loading Facility Pallet with CH Waste, Waste
Handling Building
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Figure O4-8
RH Bay
(Photo taken July 2000)
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Figure O4-9
Cask Unloading Room and Bridge Crane
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Figure O4-10
Hot Cell
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Figure O4-11
Transfer Cell
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Figure O4-12
Facility Cask Loading Room and
Facility Cask Rotating Device
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The Waste Isolation Pilot Plant (WIPP) is a U.S. Department of Energy facility intended to demonstrate the technical
and operational principles involved in the permanent isolation and disposal of defense-generated transuranic waste.
For purposes of RCRA, WIPP operations entail receiving, unloading, and transferring radioactive-mixed waste from the
surface of the site to the underground hazardous waste management units. Waste will be emplaced in an underground
geologic repository horizon located in a deep-bedded salt formation approximately 2,150 feet beneath the surface.
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Original Signature on File
Inés R.Triay, Manager, DOE/Carlsbad Area Field Office

Original Signature on File
Inés R.Triay, Manager, DOE/Carlsbad Area Field Office
Original Signature on File
Dr. Steven D. Warren, President and General Manager – Washington TRU Solutions, LLC

Section XVIII Operator Signature - *See attached “RCRA Part A Application Certification”

Date of submittal of clarifying information as requested by NMED, May 28, 1996
Additional data were submitted on July 9, 1991; November 12, 1992; January 29, 1993; March 2, 1995; May 26,
1995; April 12, 1996; May 29, 1996; April 21, 1999; May 10, 1999; February 2, 2001; and March 7, 2001;
May 2, 2001 (The March 7, 2001 and May 2, 2001 modification requests have not been approved by NMED at
the time of this Submittal).
Part A originally signed on January 18, 1991, and submitted on January 22, 1991.
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Remote Handled Transuranic (RH TRU)
Waste Inventory Report and Site Descriptions
I.

Introduction
There are fourteen sites that may ship remote handled (RH) transuranic (TRU) waste to
the Waste Isolation Pilot Plant (WIPP). This document contains a general description of
each of these sites and includes an overview of the historical mission and defense related
activities performed at the site. This document gives a description of the waste, including
its physical form, origin, reported volumes, radionuclide distribution, expected dose rate
ranges, reported hazardous waste numbers, and estimated cellulose, plastic, and rubber
content. At this time, the U.S. Department of Energry (DOE) has not made
determinations as to whether or not all of the waste at these sites is eligible for disposal at
WIPP.

II.

Limitations on Remote Handled Transuranic Waste
In 1992, Congress passed Public Law 102-579, the WIPP Land Withdrawal Act (LWA),
which withdrew the land designated for WIPP from the public land laws and transferred
jurisdiction of the 16 square mile area to the DOE. The WIPP LWA contained limitations
on the RH TRU waste to be sent to WIPP similar to those originally set forth in the First
Modification to the Consultation & Cooperation (C & C) Agreement with the State of
New Mexico. The primary difference is that the C&C Agreement Modification limits the
maximum amount of RH TRU waste that can be shipped to WIPP to 7,080 m (250,000 ft
), while the LWA does not set a specific limit on the WIPP’s RH TRU waste capacity.
The LWA sets forth the total capacity of the WIPP, by volume, as “6.2 million cubic feet
of transuranic waste” but does not differentiate between CH TRU and RH TRU waste
with regard to capacity limits (PL 102-579). The LWA contains the following rem and
curie limits for RH TRU:
C

No transuranic waste received at the WIPP may have a surface dose rate in
excess of 1,000 rem/hour

C

No more than five percent by volume of the remote-handled transuranic
waste received at the WIPP may have a surface dose rate in excess of 100
rem/hour

C

Remote-handled transuranic waste received at the WIPP shall not exceed
23 curies per liter maximum activity level (averaged over the volume of
the RH canister)

C

The total curies of the remote-handled transuranic waste received at the
WIPP shall not exceed 5,100,000 curies

RH TRU Waste Inventory Report

-1-

June 2002

These limits basically mirror those contained in the C&C Agreement modification except
that the C&C Agreement sets a limit of 354 m3 (12,500 ft3) on the maximum volume of
waste over 100 rem/hr that can be shipped to the WIPP, as follows:
C

III.

No more than five percent of the total volume of 250,000 cubic feet (or
12,500 cubic feet maximum) of WIPP-eligible RH TRU shipped to the
WIPP will exceed 100 rem/hour surface dose rate (italics added for
emphasis).

Waste Volume Estimates
The volume data presented in this section and summarized in Table 1 are derived
primarily from the information supplied annually by sites to the Integrated Planning,
Accountability, and Budgeting System (IPABS). IPABS is used by the DOE Office of
Environmental Management as the means for planning and budgeting both short- and
long-term DOE activities and funding. An important function of the system is to identify
waste types and their eventual disposition. For TRU waste, the sites have identified
waste volumes, certain waste characteristics (both radioactive and hazardous constituents
which may impact waste disposal), characterization needs, and transportation
requirements. The data derived from IPABS have subsequently been supplemented by
information directly obtained from the sites.
Also of importance is the evaluation of how much RH TRU waste can be disposed of as it
is currently packaged and how much of this waste will require additional handling before
it can be transported and disposed of. The inventory has been segregated into four
categories:
C

Packaged - Waste is packaged in a final form suitable for transport to and
disposal at the WIPP (i.e., the waste is either already in canisters [LANL]
or in a package that may be transported to another facility and placed in a
canister without repackaging).

C

To Be Generated - Waste that the DOE anticipates generating, including
projected generation by new activities and environmental restoration
activities (i.e., retrieval from burial grounds).

C

To Be Repackaged - Waste is currently packaged in some form, but is not
suitable for transport and/or disposal as packaged (e.g., possibly due to
package size, condition, or contents). The waste will be repackaged into
containers suitable for transport to and disposal at the WIPP.

C

To Be Packaged - Waste is either not yet packaged (i.e., tank sludges) or
the decision has been made to package the current form differently (i.e.,
debris waste at Oak Ridge National Laboratory).
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Table 1 is a summary of the various sites’ reported inventory for stored, projected and
planned disposal volumes. Using the definitions presented in Table 1 and the above
criteria, the current RH TRU inventory of stored and projected waste is estimated to be
distributed among four categories as:
Packaged
To Be Generated
To Be Repackaged
To Be Packaged

70 m3
1570 m3
200 m3
1980 m3

The following figure shows a graphical representation of this information.

Figure 1
The inclusion of the Idaho Nuclear Technology and Engineering Center (INTEC) waste
(see discussion in Section 14.B of Appendix A) would further increase the To Be
Packaged component of this distribution by increasing the amount of waste in this
category by approximately 900 m3. Other potential sources of RH TRU at Idaho National
Engineering and Environmental Laboratory (INEEL) are currently being reviewed and
these are also discussed, as appropriate, in Section 14. Table 2 provides a summary of
expected, reported, or measured hazardous waste numbers by site. This table includes
waste that might require treatment or a permit modification in order for the waste to be
accepted at the WIPP.

IV.

Predominant Radionuclides
Predominant radionuclides have been reported by each site or, in cases where data were
unavailable, the predominant radionuclides have been assigned based on the historical
activities performed at the site. This information has been summarized and included in
Table 3. As may be noted from the table, most of the radionuclides contributing to the
total activity for RH TRU wastes are mixed fission or activation radionuclides with
relatively short half-lives. For example, two of the predominant radionuclides, Sr-90 and
Cs-137, have half-lives of only 30 years and essentially will have been eliminated from
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the repository inventory through radioactive decay within 300 years of closure. Reported
transuranics are consistent with previous information.

Revised estimates of activity have been made at this time; however, these are preliminary
revisions and will be adjusted upon completion of the current update of this information
for the Compliance Recertification Application that the DOE will submit to EPA. New
estimates of the expected radionuclide content and activities will be made. This
information is scheduled to be available by October of 2002. The draft information
currently available shows consistency with previously reported data; however, newly
identified waste sources (e.g., INTEC) could affect the inventories and activities,
although the expectations are that only the activities of the shorter lived radionuclides
will increase significantly. The current activity estimates are presented in Table 4. Table
5 provides additional information on the sites’ estimates of expected dose rates.

V.

Physical Constituent Estimates
Specific waste component descriptions, such as estimates of cellulosics, plastics, and
rubber (CPR), and potential hazardous waste constituents, have been derived from
discussions with the sites and from the TRU Waste Baseline Inventory Report,
DOE/CAO-95-1121, Revisions 2 and 3. Some sites have developed their lists of
hazardous waste constituents based on a detailed review of acceptable knowledge
documentation. Table 6 includes these estimates of the range of CPR to be expected in
the RH TRU waste from each site.
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Table 1
RH TRU Waste Inventory Summary Volumes

RH TRU W aste Volume (m 3)
Stored
Projected
Total
Planned
Disposal

SITE NAME
Hanford Reservation
Idaho National Engineering and Environmental Laboratory (a)
Los A lamos National Labo ratory
Oak Ridge N ational Laboratory
Savannah River Site (b)
Sub-Total

207.2

943.7

1,150.9

1,048.0

84.0

52.0

136.0

279.0

98.0

23.5

121.5

121.5

1,307.6

533.8

1,841.4

452.7

1.0

0.0

1.0

1.0

1,698

1,553

3,251

1902

2.0

8.0

10.0

10.0

Small-Quantity Sites
Argonne Na tional Labo ratory - East
Argonne National Laboratory - West (c)
Battelle Columbus Laboratories (d)
Bettis Atomic Power Laboratory
Energy Technology Engineering Center (d)
GE V allecitos Nuclear Center
Knolls Atomic Power Lab oratory
Sandia National Laboratories (e)
W est Valley Demo nstration Pro ject (f)
Total Waste Volume (Volumes rounded to whole number)

2,218

1.1

5.0

6.1

6.1

20.8

0.0

20.8

20.8

2.0

0.0

2.0

2.0

8.7

0.0

8.7

8.7

11.8

0.0

11.8

11.8

3.1

6.8

9.9

9.9

1.5

22.0

23.5

0.0

470.5

8.4

478.9

0.0

1,581

3799

1,972

(a) Does not include estimated INTEC volume of approximately 900 cubic meters.
(b) SRS may ship waste to ORNL; will be included in ORNL disposal total
(c) ANL-W may ship to INEEL; will be included in INEEL disposal total
(d) BCL and ETEC may ship waste to Hanford; will be included in Hanford disposal total
(e) SNL ships waste to LANL and volume is included as LANL projected; therefore SNL volumes not
included in Stored, Projected, and Total RH TRU Waste Volume values
(f) No defense determination, therefore volume not included in disposal volumes
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Table 2
RH TRU Inventory - Reported Hazardous Waste Constituents
SITE NAME
Hanford Reservation
INEEL
Los A lamos National Labo ratory
Oak Ridge N ational Laboratory
Savannah River Site
Small-Quantity Sites
Argonne Na tional Labo ratory - East
Argonne Na tional Labo ratory - W est
Battelle Columbus Laboratories
Bettis Atomic Power Laboratory
Energy Technology Engineering Center
GE V allecitos Nuclear Center
Knolls Atomic Power Lab oratory
Sandia National Laboratories
W est Valley Demonstration Project
SITE NAME
Hanford Reservation
INEEL
Los A lamos National Labo ratory
Oak Ridge N ational Laboratory
Savannah River Site
Small-Quantity Sites
Argonne Na tional Labo ratory - East
Argonne Na tional Labo ratory - W est
Battelle Columbus Laboratories
Bettis Atomic Power Laboratory
Energy Technology Engineering Center
GE V allecitos Nuclear Center
Knolls Atomic Power Lab oratory
Sandia National Laboratories
W est Valley Demonstration Project

RH TRU Waste Inventory Report

F001

F002

F003

F004

F005

D001

D002

X
X
X

X
X

X
X

X

X
X

A

A

NR

NR

NR

NR

NR

NR

D003

NR

NR

A
X
NR

X
NR

NR

NR

NR
X
NR
NR

NR
X
NR
NR

NR
X
NR
NR

NR

D011

D018

X
NR

D004

D005

D006

D007

D008

D009

X

X

X

X

NR

NR

X
X
NR

X
NR

X
X
X
X
NR

X
NR

NR

X
X
NR

NR
X
NR
NR

NR
X
NR
NR

X
X
NR
X
NR
X
NR
NR

X
NR
X
NR
X
NR
NR

A

NR

NR

NR

NR

X
X
NR
NR
X
NR
NR

NR

NR

NR

NR
NR

NR
X
NR
NR

NR
NR

NR
NR

NR
NR

NR
X
NR
NR

D022

D028

D029

D035

D039

D040

U134

X

X

X

X
NR

NR

NR

NR

NR

NR

NR

NR

NR

X
NR

NR

NR

NR

NR

NR

NR

NR

NR

NR
X
NR
NR

NR
X
NR
NR

NR

NR

NR

NR
NR

NR
NR

NR
X
NR
NR

NR
X
NR
NR

NR

NR
NR

NR
X
NR
NR
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NR
NR

X
X

D010

NR

NR
NR
X
NR
NR

NR - Not Reported
A - Requires Treatment
B- Not currently allowed under
Hazardous W aste Fa cility Perm it

Table 3
RH TRU Inventory - Predominant Radionuclides
SITE NAME
Hanford Reservation
INEEL
Los A lamos National Labo ratory
Oak Ridge N ational Laboratory
Savannah River Site
Small-Quantity Sites
Argonne Na tional Labo ratory - East
Argonne Na tional Labo ratory - W est
Battelle Columbus Laboratories
Bettis Atomic Power Laboratory
Energy Technology Engineering Center
GE V allecitos Nuclear Center
Knolls Atomic Power Lab oratory
Sandia National Laboratories
W est Valley Demonstration Project
SITE NAME
Hanford Reservation
INEEL
Los A lamos National Labo ratory
Oak Ridge N ational Laboratory
Savannah River Site
Small-Quantity Sites
Argonne Na tional Labo ratory - East
Argonne Na tional Labo ratory - W est
Battelle Columbus Laboratories
Bettis Atomic Power Laboratory
Energy Technology Engineering Center
GE V allecitos Nuclear Center
Knolls Atomic Power Lab oratory
Sandia National Laboratories
W est Valley Demonstration Project
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Co-60

Sr-90

Y-90

Ba-137m

Cs-137

X
X

X
X
X
X
NR

X
X
X
X
NR

X
X
X
X
NR

X
X
X
X
NR

X
X
X
X
X
X
X

X
X
X
X
X
X
X

X
X
X
X
X
X
X

X
X
X
X
X
X
X

X

X

X

X

X
NR
X
X
X
X
X
X

Pu-240
X
X
X
X
NR

X
X
X
X
NR

X
X
X
X
X

X

X

U-233

U-235

U-238

Pu-238

Pu-239

X

X
X
X
X
NR

X
X
X
X
NR

X
X
NR

X
NR

X
NR

X
NR

X
NR

X

X

X
X

X

Cf-252
NR - Not Reported

X
NR

NR

X
NR

X
X
X
X
X
X

Eu-154

X

Pu-241 Am-241 Pu-242 Cm-244
X
X
X
X
NR

Eu-152

X
X
X
X
X
X
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X

X
X
X
X
X
X
X
X

Table 4
RH TRU Waste Inventory - Summary Activity Estimates

SITE NAME
Hanford Reservation
Idaho National Engineering and Environmental
Laboratory (a)
Los Alamos National Laboratory
Oak Ridge National Laboratory
Savannah River Site
Sub-Total
Small-Quantity Sites
Argonne National Laboratory - East
Argonne National Laboratory - West
Battelle Columbus Laboratories
Bettis Atomic Power Laboratory
Energy Technology Engineering Center
GE Vallecitos Nuclear Center
Knolls Atomic Power Laboratory
Sandia National Laboratories
West Valley Demonstration Project
Total Waste Activity (Values rounded for presentation)

Estimated Stored
Activity (Ci)
36,000
6,360

TRU Activity
(Ci)
890
160

10,700
587,000
NR
640,000

250
2,400
NR
3,700

NR
NR
5,800
16,300
8
NR
118
NR
NR
662,000

NR
NR
180
NR
0.9
NR
1.1
NR
NR
3,880

(a) INTEC activities would be approximately 3,200 curies of TRU and 770,000 curies total.
NR - Not Reported
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Table 5
RH TRU Waste Inventory - Estimates of Dose Rates

SITE NAME
Hanford Reservation
Idaho National Engineering and Environmental Laboratory
Los Alamos National Laboratory
Oak Ridge National Laboratory
Savannah River Site
Small-Quantity Sites
Argonne National Laboratory - East
Argonne National Laboratory - West
Battelle Columbus Laboratories
Bettis Atomic Power Laboratory
Energy Technology Engineering Center
GE Vallecitos Nuclear Center
Knolls Atomic Power Laboratory
Sandia National Laboratories
West Valley Demonstration Project
NR - Not Reported
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Reported Estimates of Dose Rates
(rem/h)
Min
Max
0.2
1,000
0.2
100
1
100
0.2
1,000
NR
NR
0.2
1
0.2
1
0.2
1
1
NR
NR

10
100
150
100
10
100
100
NR
NR

June 2002

Table 6
RH TRU Waste Inventory Estimated Ranges of Concentrations of Cellulosics, Plastics and Rubber

SITE NAME
Hanford Reservation
Idaho National Engineering and Environmental Laboratory
Los Alamos National Laboratory
Oak Ridge National Laboratory
Savannah River Site
Small-Quantity Sites
Argonne National Laboratory - East
Argonne National Laboratory - West
Battelle Columbus Laboratories
Bettis Atomic Power Laboratory
Energy Technology Engineering Center
GE Vallecitos Nuclear Center
Knolls Atomic Power Laboratory
Sandia National Laboratories
West Valley Demonstration Project

Estimated Range of Concentration of
Cellulosics, Plastic and Rubber (kg/m3 )
Min
Max
Average
0
477
24
0
439
41
0
980
95
0
902
74
NR
NR
NR
NR
0
0
0
0
NR
NR
NR
0

NR
1,350
1,430
1,430
74
NR
NR
NR
439

NR - Not Reported
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NR
110
117
117
5.2
NR
NR
NR
41

Appendix A
Site Summaries and Descriptions
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1.0

ARGONNE NATIONAL LABORATORY - EAST

1.1

Location and Description

Argonne National Laboratory-East (ANL-E) occupies the central 1,500 acres of a 3,740-acre tract in
DuPage County, 21 miles southwest of downtown Chicago and 24 miles west of Lake Michigan. It lies
north of the Des Plaines River Valley, south of Interstate Highway 55 and west of Illinois Highway 83.
The 2,040 acres surrounding the site was formerly ANL-E property, but was deeded to the DuPage
County Forest Preserve District in 1973 for use as a public recreational area, nature preserve, and
demonstration forest.
1.2

Waste Information

1.2.1

Mission
Since World War II, ANL-E has been engaged in nuclear energy research. Currently it is a
multi-disciplinary research and development (R&D) laboratory conducting basic and applied
research to support development of energy-related technologies.

1.2.2

Generation of Waste
RH TRU and RH TRU mixed waste have been generated in the Alpha Gamma Hot Cell Facility
located in Building 205 and by other chemistry, chemical technology, and analytical programs.
The Alpha Gamma Hot Cell Facility conducts destructive examinations of fuel and components
primarily associated with the Reactor Program. The waste components of this stream consist of
metal and combustible trash containing small quantities of TRU. The radioactive material
originated in Idaho and in the past has been returned to the Radioactive Waste Management
Complex (RWMC) at INEEL for interim storage. The Reactor Program has also generated small
volumes of TRU waste contaminated with cadmium. This is a mixed waste that contains
significant quantities of plutonium and uranium.
Hot cells in Buildings 200, 205, and 212 are used to package RH TRU waste. Other TRU wastes
are generated in dozens of laboratories on site. Most of these wastes are collected in containers
smaller than five gallons because of the nature of the work performed at the laboratory.

1.2.3

Defense Determination
A formal defense determination for RH TRU waste will be made, but the material is expected to
be defense related. However, the CH-TRU waste has been determined to be defense related.

1.2.4

Amount
The current estimates for RH TRU are 2 m3 in storage and 8 m3 to be generated. The waste is
expected to be sent to an intermediate facility for characterization and packaging, though the
actual site has not yet been selected.
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1.2.5

Location of Waste
At this time, the RH TRU mixed waste is typically in containers of five gallons or less with none
of the waste having been put into canisters.

1.2.6

Nuclear Properties
1.2.6.1 Radionuclide Distribution
The predominant radionuclides expected include Co-60, Sr-90, Y-90, Ba-137m, Cs-137,
and Pu-241.
1.2.6.2 RH TRU Determination
Based on the known surface dose rate this waste is designated as RH TRU. A formal
determination will be made during the characterization of the waste on a container by
container basis.
1.2.6.3 Surface Dose Rate
The range of dose rates is estimated to be between 200 mrem/h and 10 rem/h.
1.2.6.4 RH TRU Activity
The estimated RH TRU activity has not been reported.
1.2.6.5 Total Activity Determination
The estimated total activity in curies has not been reported.

1.2.7

RCRA Chemical and Physical Properties
1.2.7.1 Hazardous Waste Numbers
The following hazardous waste numbers have been reported for the ANL-E RH TRU
wastes:
Hazardous Waste
Number

Hazardous Waste
Number

Hazardous Waste
Number

D006 (cadmium)

--

--

The assignment of hazardous waste number indicates that wastes are allowable by
permit; that the wastes are compatible; that prohibited items such as ignitable, corrosive,
and reactive waste are not present; and that explosives, pyrophorics, and compressed
gases are not present.
1.2.7.2 Volatile Organic Compounds (VOCs)
The chemical properties of the waste are bounded by assigning the saturation value for
each volatile organic compound (VOC) associated with the specific listed waste numbers
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applied to the waste. There are no specific listed wastes associated with this waste
stream and therefore no VOCs are assigned to this waste.
1.2.7.3 Summary Category Group (Physical Form)
The ANL-E RH TRU will be managed as a debris (S5000) waste stream
.
1.2.8

Prohibited Items
1.2.8.1 Polychlorinated Biphenyls (PCBs)
The site has reported no PCBs in their waste. However, a formal review and
determination will be required.
1.2.8.2 Liquids >1 percent By Volume
There will be no amounts of liquids in the waste streams that exceed the TSDF-WAC.
This will be established during the characterization of the waste.

1.2.9

EPA Physical and Chemical Properties
1.2.9.1 Cellulosics, Plastic, and Rubber (CPR)
For S5000 waste, the amount of cellulose, rubber, and plastic (CPR) will be determined
by multiplying the volume of the waste in the container by the density of plastic (620
kg/m3 ). Weights up to the net weight of the container will be assigned using this method.
1.2.9.2 Ferrous and Non-Ferrous Metals
The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights. There is estimated to be in
excess of 10 containers.

RH TRU Waste Inventory Report and Site Descriptions

A-3

June 2002

2.0

ARGONNE NATIONAL LABORATORY - WEST

2.1

Location and Description

Argonne National Laboratory-West (ANL-W) is located approximately 34 miles west of Idaho Falls,
Idaho, in the southeastern portion of the INEEL. ANL-W is in Bingham County. The ANL-W
administrative area covers slightly more than one square mile and is managed by the DOE/Chicago
Office.
2.2

Waste Information

2.2.1

Mission
ANL-W is a R&D laboratory. Much of the work done there supports development of advanced
nuclear power plant technology. This support includes irradiation and safety tests, reactor
physics studies, and fuel examination studies. ANL-W consists of several major complexes:
Experimental Breeder Reactor II (EBR II), the Transient Reactor Test Facility (TREAT), the
Zero Power Physics Reactor (ZPPR), the Hot Fuel Examination Facility (HFEF), the Fuel
Conditioning Facility (FCF), the Fuel Manufacturing Facility (FMF), Laboratory and Office
Building, support complexes such as the Radioactive Liquid Waste Treatment Facility (RLWTF)
and the Radioactive Scrap and Waste Facility (RSWF), and the Sodium Process Facility.

2.2.2

Generation of Waste
Solid radioactive waste generated at ANL-W is primarily associated with irradiated experimental
fuel subassemblies/specimens and capsules from EBR-II and, to a lesser degree, TREAT. After
irradiation in ANL-W reactors, the subassemblies and capsules were conveyed to appropriate
facilities for dismantling, sampling, and examination (such as, sectioning, grinding, polishing,
and other activities associated with preparing samples). If they were not contaminated with
sodium, these reactor pieces and parts were shipped to the Radioactive Waste Management
Complex (RWMC) as RH waste at the Intermediate Level Storage Facility in subsurface storage
vaults.

2.2.3

Defense Determination
A formal defense determination has not yet been made for RH TRU waste at ANL-W, but it is
expected that the waste will be defense related.

2.2.4

Amount
The current estimates for RH TRU are 1.1 m3 in storage and 5 m3 to be generated. The waste
will be processed through INEEL for characterization and packaging. At this time, none of the
waste is in canisters.

2.2.5

Location of Waste
The RH TRU waste from fuel research and weapons production is typically in containers of 30
gallons or less. Some waste has been retrieved and is stored in shielded containers.
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2.2.6

Nuclear Properties
2.2.6.1 Radionuclide Distribution
The predominant radionuclides expected include Co-60, Sr-90, Y-90, Ba-137m,
Cs-137,U-235, U-238, and Pu-239.
2.2.6.2 RH TRU Determination
Based on the known surface dose rate this waste is designated as RH TRU. A formal
determination will be made during the characterization of the waste.
2.2.6.3 Surface Dose Rate
Dose rates for waste placed in storage are typically less than 50 rem/h. The range of
dose rates is estimated to be between 1 rem/h and 100 rem/h.
2.2.6.4 RH TRU Activity
The RH TRU activity for this waste stream has not been reported.
2.2.6.5 Total Activity Determination
The total activity for this waste stream has not been reported.

2.2.7

RCRA Chemical and Physical Properties
2.2.7.1 Hazardous Waste Numbers
Based on information previously reported in the TRU Waste Baseline Inventory Report,
the following hazardous waste numbers have been reported for ANL-W waste.
Hazardous Waste Number

Hazardous Waste Number

Hazardous Waste
Number

D001 (ignitable)

D005 (barium)

D007 (chromium)

D003 (reactive)

D006 (cadmium)

D008 (lead)

The assignment of hazardous waste number indicates that not all of the wastes are
allowable by permit. The wastes with hazardous waste numbers D001 and D003 will
require treatment to ensure that the wastes are compatible; that prohibited items such as
ignitable, corrosive, and reactive waste are not present; and that explosives, pyrophorics,
and compressed gases are not present.
2.2.7.2 Volatile Organic Compounds (VOCs)
The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers applied to the waste. There
are no specific listed wastes associated with this waste stream and therefore no VOCs are
assigned to this waste.
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2.2.7.3 Summary Category Group (Physical Form)
The ANL-W RH TRU waste is expected to be handled as a debris (S5000) waste stream.
2.2.8

Prohibited Items
2.2.8.1 Polychlorinated Biphenyls (PCBs)
The site has reported no PCBs in their waste. However, a formal review and
determination will be required.
2.2.8.2 Liquids >1 percent By Volume
There will be no free liquids in the waste streams that exceed the TSDF-WAC. This will
be established during the characterization of the waste.

2.2.9

EPA Physical and Chemical Properties
2.2.9.1 Cellulosics, Plastic, and Rubber (CPR)
The estimated range of concentration of CPR is 0 to 1,350 kg/m3 and the average is 110
kg/m3 . For S5000 waste, the amount of CPR will be determined by multiplying the
volume of the waste in the container by the density of plastic (620 kg/m3 ). Weights up to
the net weight of the container will be assigned using this method.
2.2.9.2 Ferrous and Non-Ferrous Metals
The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights. There is estimated to be in
excess of six containers that are included in the total of the INEEL waste stream total.
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3.0

BATTELLE COLUMBUS LABORATORY

3.1

Location and Description

The Battelle Columbus Laboratory (BCL) consists of two research complexes; one at 505 King Avenue
in the city of Columbus, Ohio, and the second, the West Jefferson Site (pictured right), in Madison
County west of Columbus. The King Avenue facility houses corporate offices and general research
laboratories. The West Jefferson site consists of a number of facilities formerly dedicated to nuclear
research. The King Avenue Facility is located in the western central portion of the city of Columbus.
The ten-acre complex accommodates nine buildings and is bounded on the north by King Avenue, on the
east by Battelle Boulevard, on the south by Fifth Avenue, and on the west by the Olentangy River. The
Columbus campus of Ohio State University lies immediately north across King Avenue. The remaining
contiguous area is a moderately dense residential neighborhood. The West Jefferson Site is located in
West Jefferson, Ohio, approximately 15 miles west of the King Avenue Facility. The 1000-acre tract
accommodates six buildings in the Engineering Area, Experimental Ecology Area, and Nuclear Services
Area. The site boundary on the north is about one mile south of Interstate Highway70, on the east is Big
Darby Creek, on the south are the Conrail tracks, and on the west is the Georgeville-Plain City Road.
The land to the north, west, and south for two miles is cleared farmland and woodlots.
3.2

Waste Information

3.2.1

Mission
The mission of Battelle in 1943 was to perform atomic energy R&D activities for the Manhattan
Engineering District. Since that time Battelle has continuously performed R&D at these
facilities. Past programs have included uranium ore processing and benefaction studies,
metallurgical and ceramic process development, corrosion studies, fabrication of weapons
components, ballistics experiments, hot cell work, critical assembly and criticality experiments,
and an experimental reactor.

3.2.2

Generation of Waste
The main DOE-sponsored work currently being done at BCL is decontamination and
decommissioning (D&D) of the buildings and hot cells at the West Jefferson location. This work
is being performed under the direction of the Battelle Columbus Laboratory Decommissioning
Project (BCLDP). The D&D activities involve removing from the hot cells equipment used in
the fuel examination process, materials such as fines resulting from grinding and cuttings,
miscellaneous fuel specimens and their containers, and general debris.

3.2.3

Defense Determination

3.2.4

A formal defense determination for RH TRU waste has been made that the material is defense
related. However, the determination has not been approved by the Carlsbad Field Office.
Amount
The current estimate is that a total of 20.8 m3 of RH TRU waste has been generated and is
packaged in 55-gallon drums. It is believed a small additional amount of RH TRU waste will be
generated during future decontamination and decommissioning activities.
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3.2.5

Location of Waste
The proposal is to consolidate this waste at another facility for characterization and additional
packaging. A Memorandum of Agreement is currently under development for use of the Hanford
Reservation as the intermediate site. None of the RH TRU waste is in canisters. The current
plan is to use the CNS 10-160B to ship the waste; therefore, the RH-TRU waste has been
packaged in 55 gallon drums.

3.2.6

Nuclear Properties
3.2.6.1 Radionuclide Distribution
The predominant radionuclides reported include Co-60, Sr-90, Y-90, Ba-137m, Cs-137,
Pu-239, Pu-240, Pu-241, and Am-241.
3.2.6.2 RH TRU Determination
RH TRU determination has been made about this waste based on the packaged surface
dose rates.
3.2.6.3 Surface Dose Rate
Measured dose rates range from 0.2 to 150 rem/h.
3.2.6.4 RH TRU Activity
The estimated RH TRU activity for BCL is 180 curies.
3.2.6.5 Total Activity Determination
The total activity has been estimated for BCL as 5,800 curies.

3.2.7

RCRA Chemical and Physical Properties
3.2.7.1 Hazardous Waste Numbers
Based on acceptable knowledge documentation (e.g., production and process records,
analytical lab records) the following hazardous waste numbers have been reported for
these wastes:
Hazardous Waste Number

Hazardous Waste Number

F001 (spent halogenated solvents)

D007 (chromium)

F002 (spent halogenated solvents)

D008 (lead)

F005 (spent non-halogenated solvents)

D009 (mercury)

D005 (barium)

D011 (silver)

The assignment of these hazardous waste numbers indicates that wastes are allowable by
permit, that the wastes are compatible; that prohibited items such as ignitable, corrosive,
and reactive waste are not present; and that explosives, pyrophorics, and compressed
gases are not present.
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3.2.7.2 Volatile Organic Compounds (VOCs)
The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers applied to the waste. There
are no specific listed wastes associated with this waste stream and therefore no VOCs are
assigned to this waste.
3.2.7.3 Summary Category Group (Physical Form)
The BCL RH TRU waste will be managed as homogeneous solid (S3000) and debris
(S5000) waste streams.
3.2.8

Prohibited Items
3.2.8.1 Polychlorinated Biphenyls (PCBs)
The site has reported no PCBs in their waste. However, a formal review and
determination will be required.
3.2.8.2 Liquids >1 percent By Volume
There will be no amounts of liquids in the waste streams that exceed the TSDF-WAC.
This will be established during the characterization of the waste.

3.2.9

EPA Physical and Chemical Properties
3.2.9.1 Cellulosics, Plastic, and Rubber (CPR)
The estimated range of concentration of CPR are 0 to 1,430 kg/m3 and the average is 117
kg/m3 The amount of CPR for S3000 waste stream will be assigned as 0. For S5000
waste, the amount of cellulose, rubber and plastic (CPR) will be determined by
multiplying the volume of the waste in the container by the density of plastic (620
kg/m3 ). Weights up to the net weight of the container will be assigned using this method.
3.2.9.2 Ferrous and Non-Ferrous Metals
The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights. There is estimated to be in
excess of 110, 55-gallon drums.
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4.0

BETTIS ATOMIC POWER LABORATORY

4.1

Location and Description

Bettis Atomic Power Laboratory (BAPL) is located on a 0.3 square mile tract on a plateau above the
Monogahela River in West Mifflin, Pennsylvania, about eight miles southeast of Pittsburgh. BAPL is a
component of the Naval Nuclear Propulsion Program, and provides basic research and design support for
naval nuclear propulsion reactors for Navy submarines. Laboratory operations include development and
testing of nuclear fuel materials and reactor materials including radiochemical analyses.
4.2

Waste Information

4.2.1

Mission
The primary mission of BAPL is the design and testing of naval nuclear propulsion reactors and
reactor components.

4.2.2

Generation of Waste
BAPL manages limited quantities of TRU waste, including RH inserts containing TRU irradiated
fuel grinding fines and CH sources. BAPL is currently undergoing action to decontaminate large
test components to below the TRU waste definition limits, thereby concentrating the TRU
residuals into the smallest possible volume.

4.2.3

Defense Determination
A formal defense determination for RH TRU waste will be made, but the material is expected to
be defense related.

4.2.4

Amount
The current waste volume estimate is for about 2 m3 of RH TRU waste with the majority of the
waste consisting of specimen processing fines, materials, and debris resulting from operations
involving destructive evaluations of irradiated fuel specimens.

4.2.5

Location of Waste
None of the waste is in canisters and most containers are smaller than five gallons.

4.2.6

Nuclear Properties
4.2.6.1 Radionuclide Distribution
The predominant radionuclides expected include Sr-90, Y-90, Ba-137m, Cs-137, Pu-239,
Pu-240, Pu-241, and Am-241.
4.2.6.2 RH TRU Determination
Based on the known surface dose rate this waste is designated as RH TRU. A formal
determination will be made during the characterization of the waste.
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4.2.6.3 Surface Dose Rate
Dose rates are estimated to range from 1 to 100 rem/h.
4.2.6.4 RH TRU Activity
The estimated RH TRU activity has not been reported.
4.2.6.5 Total Activity Determination
The estimated total activity for this facility is 16,300 curies.
4.2.7

RCRA Chemical and Physical Properties
4.2.7.1 Hazardous Waste Numbers
For those wastes in storage, no hazardous constituents have been used in the generation
processes in the last ten years and therefore none are reported in this waste stream. The
assignment of hazardous waste numbers indicate that wastes are allowable by permit,
that the wastes are compatible; that prohibited items such as ignitable, corrosive, and
reactive waste are not present; and that explosives, pyrophorics, and compressed gases
are not present.
4.2.7.2 Volatile Organic Compounds (VOCs)
The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers applied to the waste. There
are no specific listed wastes associated with this waste stream and therefore no VOCs are
assigned to this waste.
4.2.7.3 Summary Category Group (Physical Form)
The RH TRU will be managed as a debris (S5000) waste stream.

4.2.8

Prohibited Items
4.2.8.1 Polychlorinated Biphenyls (PCBs)
The site has reported no PCBs in their waste. However, a formal review and
determination will be required.
4.2.8.2 Liquids >1 percent By Volume
There will be no amounts of liquids in the waste streams that exceed the TSDF-WAC.
This will be established during the characterization of the waste.

4.2.9

EPA Physical and Chemical Properties
4.2.9.1 Cellulosics, Plastic, and Rubber (CPR)
The estimated range of concentration of CPR is 0 to 1,430 kg/m3 and the average is 117
kg/m3 For S5000 waste, the amount of CPR will be determined by multiplying the
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volume of the waste in the container by the density of plastic (620 kg/m3 ). Weights up to
the net weight of the container will be assigned using this method.
4.2.9.2 Ferrous and Non-Ferrous Metals
The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights. There is estimated to be in
excess of two containers.
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5.0

ENERGY TECHNOLOGY ENGINEERING CENTER

5.1

Location and Description

Energy Technology Engineering Center (ETEC) occupies 90 of the 290 acres of land shared with the
Santa Susana Field Laboratory. The Santa Susana site is composed of a total of 2,700 acres located in the
Simi Hills of Ventura County, approximately 30 miles northwest of downtown Los Angeles, California.
The facilities include former fuel fabrication facilities, a hot cell, a reactor test building, a storage vault,
an on-site transport cask, and other radiologically contaminated support laboratories and areas.
5.2

Waste Information

5.2.1

Mission
ETEC provides facilities for the testing of equipment, materials, and components for nuclear and
other energy programs. Components include steam generators, pumps, valves, instrumentation,
and other support elements for power plant design. Various types of testing include reliability,
seismic, and performance demonstrations. Current activities include non-nuclear testing, and
cleanup and environmental restoration from prior nuclear testing programs, such as
decontamination and decommissioning of an NRC-licensed hot cell that was used for DOE
activities.

5.2.2

Generation of Waste
The RH TRU waste at ETEC was generated during DOE fuel decladding and decontamination
and decommissioning operations. The RH TRU waste consists of two waste streams: (1) hot
laboratory drain line residue, and (2) a single drum of debris waste from multiple sources.

5.2.3

Defense Determination
A formal defense determination for RH TRU waste will need to be made, but the material is
expected to be defense related.

5.2.4

Amount
The total RH TRU volume is 8.7 m3 . The total volume of the unpackaged waste is about 0.3 - 0.5
m3 . The total volume of the drain line residue material when all of the material is repackaged for
on-site storage in concrete-shielded drums is estimated to be forty 55-gallon drums plus one
30-gallon drum, or about 8.5 m3 . The single 55-gallon drum of debris waste has a total volume of
0.21 m3 .

5.2.5

Location of Waste
The drain line residue is currently stored in twenty-eight concrete-shielded 55-gallon drums and
one 30-gallon drum. An additional amount of about 22 gallons of sludge are estimated to be in a
3000-gallon drain tank and about ten gallon of residue in two weir boxes.
There are no plans to place the RH TRU waste at ETEC in canisters. The RH TRU waste will be
sent to an intermediate site for final waste characterization and final packaging. It is anticipated
that the intermediate site will be Hanford Reservation.
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5.2.6

Nuclear Properties
5.2.6.1 Radionuclide Distribution
The predominant radionuclides expected include Co-60, Sr-90, Y-90, Ba-137m, Cs-137,
Pu-239, Pu-240, Pu-241and Am-241.
5.2.6.2 RH TRU Determination
Based on the known surface dose rate this waste is designated as RH TRU. A formal
determination will be made during the characterization of the waste.
5.2.6.3 Surface Dose Rate
Dose rates are in the range of 0.2 to 10 rem/h.
5.2.6.4 RH TRU Activity
The estimated RH TRU activity for ETEC is 0.9 curies.
5.2.6.5 Total Activity Determination
The estimated total activity is 8 curies.

5.2.7

RCRA Chemical and Physical Properties
5.2.7.1 Hazardous Waste Numbers
Based on acceptable knowledge documentation, such as process records, and
supplemental analyses, ETEC has assigned the following waste numbers:
Hazardous Waste Number

Hazardous Waste Number

D008 (lead)

D009 (mercury)

The assignment of these hazardous waste number indicates that wastes are allowable by
permit, that the wastes are compatible; that prohibited items such as ignitable, corrosive,
and reactive waste are not present; and that explosives, pyrophorics, and compressed
gases are not present.
5.2.7.2 Volatile Organic Compounds (VOCs)
The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers applied to the waste. There
are no specific listed wastes associated with this waste stream and therefore no VOCs are
assigned to this waste.
5.2.7.3 Summary Category Group (Physical Form)
ETEC plans to manage its RH TRU waste as debris (S5000) waste streams.
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5.2.8

Prohibited Items
5.2.8.1 Polychlorinated Biphenyls (PCBs)
Recent tests have also shown that the drain line residue stream has PCB levels
approaching 100 ppm. For this waste to be disposed of at the WIPP will require EPA
TSCA determination for non-liquid PCB disposal in excess of 50 ppm.
5.2.8.2 Liquids >1 percent By Volume
There will be no amounts of liquids in the waste streams that exceed the TSDF-WAC.
This will be established during the characterization of the waste.

5.2.9

EPA Physical and Chemical Properties
5.2.9.1 Cellulosics, Plastic, and Rubber (CPR)
The estimated range of concentration of CPR is 0 to 74 kg/m3 and the average is 5.2
kg/m3 . For S5000 waste, the amount of CPR will be determined by multiplying the
volume of the waste in the container by the density of plastic (620 kg/m3 ). Weights up to
the net weight of the container will be assigned using this method.
5.2.9.2 Ferrous and Non-Ferrous Metals
The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights. There is estimated to be
between one and six canisters.
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6.0

GENERAL ELECTRIC VALLECITOS NUCLEAR CENTER

6.1

Location and Description

The General Electric Vallecitos Nuclear Center (GEVNC) is about eight miles from Pleasanton,
California.
6.2

Waste Information

6.2.1

Mission
TRU waste materials are expected to come from decontamination of an alpha high-level hot cell
and an emission spectrograph enclosure (glovebox).

6.2.2

Generation of Waste
The majority of the RH TRU waste is expected to be non-mixed, but the presence of mixed TRU
waste has not been ruled out. The work that generated the TRU waste was conducted from the
1960s through the early 1980s and little process information is available. The work was in the
general areas of fuel specimen examination.

6.2.3

Defense Determination
The work was in the general areas of fuel specimen examination, but additional information will
need to be gathered to support disposal at the WIPP since this waste is currently believed to be
non-defense.

6.2.4

Amount
The current waste volume estimate is 11.8 m3 of RH TRU waste.

6.2.5

Location of Waste
None of this waste is in canisters and little information on the current storage configurations is
available.

6.2.6

Nuclear Properties
6.2.6.1 Radionuclide Distribution
The predominant radionuclides expected include Co-60, Sr-90, Y-90, Ba-137m, Cs-137,
Pu-239, Pu-240, and Pu-241.
6.2.6.2 RH TRU Determination
Based on the known surface dose rate this waste is designated as RH TRU. A formal
determination will be made during the characterization of the waste.
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6.2.6.3 Surface Dose Rate
Based on information about program activities, the estimated dose rate range is 1 to 100
rem/h.
6.2.6.4 RH TRU Activity
The estimated RH TRU activity has not been reported.
6.2.6.5 Total Activity Determination
The estimated total activity has not been reported.
6.2.7

RCRA Chemical and Physical Properties
6.2.7.1 Hazardous Waste Numbers
No hazardous waste information has been reported on this waste stream. The assignment
of hazardous waste numbers is required to indicate that wastes are allowable by permit,
that the wastes are compatible; that prohibited items such as ignitable, corrosive, and
reactive waste are not present; and that explosives, pyrophorics, and compressed gases
are not present.
6.2.7.2 Volatile Organic Compounds (VOCs)
The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers applied to the waste. If
there are specific listed wastes associated with this waste stream, then VOCs will be
assigned to this waste.
6.2.7.3 Summary Category Group (Physical Form)
It is expected that TRU final waste forms will probably be in the heterogeneous,
inorganic non-metal, and/or various metallic categories and will be debris (S5000) waste
streams.

6.2.8

Prohibited Items
6.2.8.1 Polychlorinated Biphenyls (PCBs)
The site has reported no PCBs in their waste. However, a formal review and
determination will be required.
6.2.8.2 Liquids >1 percent By Volume
There will be no amounts of liquids in the waste streams that exceed the TSDF-WAC.
This will be established during the characterization of the waste.
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6.2.9

EPA Physical and Chemical Properties
6.2.9.1 Cellulosics, Plastic, and Rubber (CPR)
The estimated range of concentration of CPR have not been reported. For S5000 waste,
the amount of cellulose, rubber and plastic (CPR) will be determined by multiplying the
volume of the waste in the container by the density of plastic (620 kg/m3 ). Weights up to
the net weight of the container will be assigned using this method.
6.2.9.2 Ferrous and Non-Ferrous Metals
The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights. There is estimated to be in
excess of 13 containers.
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7.0

HANFORD RESERVATION

7.1

Location and Description

The Hanford Site is located north of the Tri-Cities (Richland, Kennewick, and Pasco) on a
500-square mile area of semiarid land within the Columbia River Basin in the southeastern corner of
Washington State. Normal Columbia River elevations range from 390 feet, where the Columbia River
enters Hanford Site near the Priest Rapids Dam, to 340 feet where it leaves the Hanford Site near the 300
area.
Activities at Hanford Site are located in numerically designated areas. The reactor facilities are located
along the Columbia River in what is known as the 100-Area. The reactor fuel processing and waste
management facilities are in the 200-Area. The 300-Area, located adjacent to and north of Richland,
contains the reactor fuel manufacturing facilities and the research and development laboratories. The
400-Area, five miles northwest of the 300-Area, contains the Fast Flux Test Facility, a sodium-cooled
fast breeder reactor. The 600-Area covers all locations not specifically given an area designation.
Adjacent to and north of Richland, the 1100-Area contains facilities associated with administration,
maintenance, transportation, and materials procurement and distribution. The 3000-Area contains
engineering and administrative offices. Administrative buildings, including the Federal Building, are
located in the
700-Area, which is in downtown Richland. Hanford Site is administered by the DOE Richland
Operations Office.
7.2

Waste Information

7.2.1

Mission
The Hanford Site was acquired by the Federal Government in 1943 for the construction and
operation of facilities to produce plutonium for the atomic weapons program during World War
II. For more than 30 years, Hanford facilities were primarily dedicated to the production of
plutonium for national defense and management of the wastes generated by chemical processing
operations. In later years, programs at the site became increasingly diverse, involving research
and development for advanced reactors, renewable energy technologies, waste disposal
technologies, and cleanup of contamination from past practices. The DOE has ended the
production mission at the Hanford Site and is currently reorienting activities toward waste
management and cleanup. The current missions are environmental management, demonstration
and application of advanced remediation technologies, and restoration of the Hanford Site.

7.2.2

Generation of Waste
RH TRU wastes at Hanford come from multiple sources. Some of these sources generated
waste that now needs to be segregated among the categories of low level waste, CH TRU, and
RH TRU. Some RH TRU waste is currently stored in the 200-W Area in the Central Waste
Complex (CWC) (shown below), and retrievably stored in the 200-E and 200-W Areas in the
Low-Level Burial Grounds (LLBG). More waste will be generated during the Hanford cleanup.
The mission of the CWC is to receive and store solid radioactive waste in a safe and
environmentally sound manner. CWC provides interim storage for mixed low-level waste,
transuranic waste, and a small amount of low-level waste, awaiting treatment and final disposal.
The design storage capacity is approximately 80,000 55-gallon drum equivalents; the operational
capacity is 64,000 drum equivalents.

RH TRU Waste Inventory Report and Site Descriptions

A-19

June 2002

CWC receives waste from both onsite and offsite waste generators. Receipt of transuranic waste
drums retrieved from the LLBGs began in 1999. All newly generated waste must meet
acceptance criteria set by the Hanford Site Solid Waste Acceptance Program. Waste is generally
packaged in 55-gallon drums unless alternate packages are dictated by size, shape, or other waste
characteristic. Each drum is handled individually using a hand truck, fork lift, or crane. Drums
are placed on wooden pallets with a maximum of four drums banded together; the pallets can
then be stacked three-high or 12 drums per stack. The storage buildings or pads have physical
features that provide for segregated storage areas to maintain appropriate separation between
groups of incompatible waste.
Some RH TRU waste will be segregated from the waste retrieved from the LLBG in the
200-Area. The waste to be retrieved from the LLBG is believed to primarily be LLW although
waste will be categorized as it is retrieved and characterized. RH TRU wastes will be
characterized and packaged at the M-91 facility.
Another source of RH TRU waste is the Plutonium Uranium Extraction (PUREX) Plant located
in the 200-E Area. Products from this plant were weapons-grade plutonium, fuel-grade
plutonium, depleted uranium, slightly enriched uranium, neptunium, and thorium. Plutonium
conversion, process solution sampling, laboratory analyses, plant ventilation, and facility
ventilation generated waste that was common to all these PUREX operations including surgical
gloves, plastics (polyvinyl chloride and polyethylene), tape, paper, glass, glovebox gloves, and
metal tools and equipment. The overall PUREX process consisted of seven fundamental
processing units: feed preparation; solvent extraction, separation, and purification; solvent
recovery and treatment for recycling; backcycle waste system; acid recovery; waste treatment;
offgas treatment; and conversion of plutonium nitrate to plutonium oxide. Wastes consisted of
old and failed equipment, port covers, replaced windows, brackets and hardware, and acidsoaked rags. Process solution sampling operations extracted liquid samples from process control
points for system analysis and control. After use, all liquids were drained to the PUREX liquid
waste system. Waste generated at this facility included broken glassware and plasticware, wet
rags and paper, and piping and valving equipment. Laboratory Analysis Operations were
performed on liquid samples. After use, all liquids were drained to the PUREX liquid waste
system. Again, wastes included broken glassware and plasticware, and wet rags and paper.
RH TRU waste is also being stored in two spent nuclear fuel (SNF) basins known as the
K-Basins in Hanford’s 100-K Area. This source consists of approximately 1700 cubic feet of
layered particulate material, which is generally called “sludge.” This sludge will be collected
and transported to a stable interim storage location away from the Columbia River and eventually
sent to a final disposal location. Sludge is found on the K-Basins floors, in canisters, and in the
basin pits. Several different types of sludge exist depending on the basin, canister type, and pit
location where the particular sludge is found. Each type of sludge is a unique, non-homogeneous
mixture possibly containing corroded fuel (i.e., uranium oxides, hydrates, hydride), cladding
pieces, debris such as windblown sand or insects, rack and canister corrosion products, ion
exchange resin beads, PCBs, and fission products. In addition to the existing sludge material,
other particulate materials are expected to be generated in the processing of fuel elements for dry
storage. The sludge in the basins is mingled with SNF and is not considered a waste; however,
when the sludge is separated from the SNF and removed from the basins, it may be disposed of
as RH TRU waste. For the purposes of differentiating SNF and debris from sludge, any material
that is less than or equal to one-quarter-inch in diameter is defined as sludge.
Finally, RH TRU waste will be generated from future activities related to facility stabilization
and cleanup, maintenance of process equipment, laboratory operations, and Office of River
Protection tank farms cleanup operations. This waste includes miscellaneous debris, equipment,
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and components and instrumentation trains removed during remediation of the High Level Waste
tanks.
7.2.3

Defense Determination
A formal defense determination for RH TRU waste will be made, but the material is expected to
be defense related. However, the CH-TRU waste has been determined to be defense related.

7.2.4

Amount
The current estimates are that 207 m3 of RH TRU is stored and an additional 944 m3 of waste
will be generated.

7.2.5

Location of Waste
This waste is not in canisters and the majority of this waste will be generated (i.e., packaged) in
the future.

7.2.6

Nuclear Properties
7.2.6.1 Radionuclide Distribution
The predominant radionuclides reported are Co-60, Sr-90, Y-90, Ba-137m, Cs-137,
U-233, U-238, Pu-238, Pu-239, Pu-240, Pu-241, and Am-241.
7.2.6.2 RH TRU Determination
An RH TRU determination has been made about this waste based on previously
measured surface dose rates. A formal determination will be made during the
characterization of the waste.
7.2.6.3 Surface Dose Rate
Based on information about program activities, the estimated dose rate range is expected
to be between 0.2 to 1,000 rem/h.
7.2.6.4 RH TRU Activity
The estimated RH TRU activity for Hanford is 890 curies.
7.2.6.5 Total Activity Determination
The estimated total activity is 36,000 curies.

7.2.7

RCRA Chemical and Physical Properties
7.2.7.1 Hazardous Waste Numbers
Due to the variety of processes, the presence of hazardous waste numbers will need to be
ascertained on a waste stream evaluation of the acceptable knowledge from the waste
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stream generating process. Based on information previously reported in the TRU Waste
Baseline Inventory Report, the following hazardous waste numbers have been reported
for these wastes.
Hazardous Waste Number

Hazardous Waste Number

F001 (spent halogenated solvents)

D002 (corrosive)

F002 (spent halogenated solvents)

D005 (barium)

F003 (spent non-halogenated solvents)

D006 (cadmium)

F004 (spent non-halogenated solvents)

D007 (chromium)

F005 (spent non-halogenated solvents)

D008 (mercury)

D001(ignitable)

D009 (lead)

The assignment of hazardous waste number indicates that not all of the wastes are
allowable by permit. The wastes with hazardous waste numbers D001 and D002 will
require treatment to ensure that the wastes are compatible; that prohibited items such as
ignitable, corrosive, and reactive waste are not present; and that explosives, pyrophorics,
and compressed gases are not present.
7.2.7.2 Volatile Organic Compounds (VOCs)
The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers applied to the waste. There
are specific listed wastes associated with this waste stream and therefore VOCs will be
assigned to this waste.
7.2.7.3 Summary Category Group (Physical Form)
The RH TRU waste is expected to be managed as homogeneous solids (S3000) and
debris (S5000) waste streams.
7.2.8

Prohibited Items
7.2.8.1 Polychlorinated Biphenyls (PCBs)
The site has reported no PCBs in their waste. However, a formal review and
determination will be required.
7.2.8.2 Liquids >1 percent By Volume
There will be no amounts of liquids in the waste streams that exceed the TSDF-WAC.
This will be established during the characterization of the waste.

7.2.9

EPA Physical and Chemical Properties
7.2.9.1 Cellulosics, Plastic, and Rubber (CPR)
The estimated range of concentration of CPR is 0 to 477 kg/m3 and the average is 24
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kg/m3 . The amount of CPR for S3000 waste stream will be assigned as 0. For S5000
waste, the amount of CPR will be determined by multiplying the volume of the waste in
the container by the density of plastic (620 kg/m3 ). Weights up to the net weight of the
container will be assigned using this method.
7.2.9.2 Ferrous and Non-Ferrous Metals
The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights. There is estimated to be in
excess of 1,175 containers.
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8.0

IDAHO NATIONAL ENGINEERING AND ENVIRONMENTAL
LABORATORY

8.1

Location and Description

The Idaho National Engineering and Environmental Laboratory (INEEL) is located in two primary areas:
(1) the remote areas known as "the Site" along the northern edge of the Snake River Plain in southeastern
Idaho, and (2) multiple locations southeast of the Site in the City of Idaho Falls. Lying at the foot of the
Lost River, Lemhi, and Bitterroot-Centennial Mountain ranges, the Site covers nearly 890 square miles
of dry, cool desert. Most of the land withdrawn from public domain for use by the DOE) is undeveloped.
The facilities located in Idaho Falls include administrative, scientific support, and non-nuclear research
laboratories.
During World War II, the U.S. Navy and U.S. Army Air Corps used a portion of the present Site as a
gunnery range. In 1949, the Site was formally established as the National Reactor Testing Station
(NRTS) where the Atomic Energy Commission (AEC) built, tested, and operated various types of
nuclear reactors. Fifty-two reactors have been built at the INEEL; of these, seven are operating or
operable.
The Radioactive Waste Management Complex (RWMC) encompasses 144 acres in the southwestern
corner of the INEEL. The RWMC was established in 1952 as a controlled area for burial of solid
radioactive wastes generated by INEEL operations. In 1954, the burial ground was designated as a solid
TRU waste disposal site. Until 1970, all TRU was buried below grade at the RWMC. In November
1970, the Transuranic Storage Area (TSA) was established for retrievable storage of waste contaminated
with greater than ten nanocuries (nCi) of transuranic isotopes per gram of waste. In November 1976, the
Intermediate Level TRU Storage Facility (ILTSF) was established for retrievable storage of RH TRU
waste. At the ILTSF the radioactive waste is stored in above-grade vaults.

8.2

Waste Information

8.2.1

Mission
The INEEL is a multi-program laboratory and has provided innovative technologies, defense
related support and unique scientific and engineering capabilities to the nation. At present, areas
of primary emphasis include nuclear reactor technology research and development; waste
management and environmental restoration; advanced energy production and utilization
technology development; defense related support; technology transfer; and non-nuclear research
and development projects. INEEL’s mission also includes development, transfer, and
deployment of technologies to manage or reduce radioactive waste and remediation of disposal
sites to protect the public, employees, and environment.

8.2.2

Generation of Waste
RH TRU waste generated in national defense programs and research activities generated at
offsite and onsite facilities was shipped to RWMC for disposal or storage. These wastes mostly
came from offsite generators: ANL-E, Bettis, and some from onsite generators. About 80
percent of the containers (30-gallon drums) of RH TRU waste originated at ANL-E. These
drums may be shipped using the CNS 10-160B cask without repackaging or over-packing. Use
of the CNS 10-160B cask will require revision of the Safety Analysis Report and approval by the
Nuclear Regulatory Commission (NRC) to include 30-gallon drums as an approved payload
container and a site specific appendix for INEEL.
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The remaining 20 percent of the containers of waste came from a variety of generators. The
waste was generated from destructive examination and testing of the experimental assemblies
irradiated at ANL-W. The destructive examination and testing operations of spent fuel elements
involved cutting, grinding, and polishing for subsequent examination. These operations generated
a fine fuel particulate or swarf that adhered to the tools required for these operations, thus
contaminating them with transuranic elements. These tools (e.g., cutting wheels, grinding papers,
glassware, light bulbs, and rags used for cleaning) were sent to the INEEL as RH TRU waste.
The distinct pieces of fuel elements, cladding, irradiated structural materials, and recovered
swarf and fines were not part of the RH TRU waste sent to the INEEL. This waste contains about
90 percent of the total stored radioactivity (9,100 curies) at the INEEL.
8.2.3

Defense Determination
A formal defense determination for RH TRU waste will be made, but the material is expected to
be defense related. However, the CH-TRU waste has been determined to be defense related.

8.2.4

Amount
The current estimate is that 84 m3 of RH TRU are stored and an additional 52 m3 of waste will be
generated or recovered.

8.2.5

Location of Waste
None of this waste is in canisters. Storage drums are typically 30- or 55-gallons. The INEEL
has about 705 containers of RH TRU waste in storage. Based on generator data, the INEEL RH
TRU waste (except for ten 55-gallon drums from Test Reactor Area having D002 and D008
numbers assigned to them) is being managed as radioactive waste.
The high curie wastes from ANL-W are planned to be sent back to ANL-W for treatment or
repackaging in the planned Remote Treatment Facility.

8.2.6

Nuclear Properties
8.2.6.1 Radionuclide Distribution
The predominant radionuclides reported include Co-60, Sr-90, Y-90, Ba-137m, Cs-137,
U-235, Pu-238, Pu-239, Pu-240, Pu-241and Am-241.
8.2.6.2 RH TRU Determination
Based on the known surface dose rate this waste is designated as RH TRU. A formal
determination will be made during the characterization of the waste.
8.2.6.3 Surface Dose Rate
Due to the wide variety of program activities, the estimated dose rate range is expected
to vary between 0.2 to 100 rem/h.
8.2.6.4 RH TRU Activity
The estimated RH TRU activity for INEEL is 160 curies.
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8.2.6.5 Total Activity Determination
The estimated total activity is 6,360 curies.
8.2.7

RCRA Chemical and Physical Properties
8.2.7.1 Hazardous Waste Numbers
Due to the variety of sources of RH TRU at INEEL, the hazardous constituents could be
varied, ranging from solvents and degreasers to metals, such as lead or cadmium. The
presence of these hazardous wastes will need to be ascertained on a waste stream by
waste stream evaluation of the acceptable knowledge available on the generating process.
Based on information previously reported in the TRU Waste Baseline Inventory Report,
the following hazardous waste numbers have been reported for these wastes.
Hazardous Waste Number

Hazardous Waste Number

F001 (spent halogenated solvents)

D008 (lead)

F002 (spent halogenated solvents)

D022 (chloroform)

F003 (spent non-halogenated solvents)

D028 (1,2-dichloroethane)

F005 (spent non-halogenated solvents)

D029 (1,1-dichloroethane)

The assignment of hazardous waste number indicates that wastes are allowable by
permit, that the wastes are compatible; that prohibited items such as ignitable, corrosive,
and reactive waste are not present; and that explosives, pyrophorics, and compressed
gases are not present.
8.2.7.2 Volatile Organic Compounds (VOCs)
The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers applied to the waste. There
are specific listed wastes associated with this waste stream and therefore VOCs will be
assigned to this waste.

8.2.7.3 Summary Category Group (Physical Form)
The INEEL RH TRU waste is expected to be managed as homogeneous solids (S3000)
and debris (S5000) waste streams.
8.2.8

Prohibited Items
8.2.8.1 Polychlorinated Biphenyls (PCBs)
The site has managed PCBs, though the presence of PCBs at levels >50 ppm will need to
be reviewed for each RH TRU waste stream.
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8.2.8.2 Liquids >1 percent By Volume
There will be no amounts of liquids in the waste streams that exceed the TSDF-WAC.
This will be established during the characterization of the waste.
8.2.9

EPA Physical and Chemical Properties
8.2.9.1 Cellulosics, Plastic, and Rubber (CPR)
The estimated range of concentration of CPR is 0 to 439 kg/m3 and the average is 41
kg/m3 . The amount of CPR for S3000 waste stream will be assigned as 0. For S5000
waste, the amount of CPR will be determined by multiplying the volume of the waste in
the container by the density of plastic (620 kg/m3 ). Weights up to the net weight of the
container will be assigned using this method.
8.2.9.2 Ferrous and Non-Ferrous Metals
The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights. There is estimated to be in
excess of 310 containers.
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9.0

KNOLLS ATOMIC POWER LABORATORY

9.1

Location and Description

Knolls Atomic Power Laboratory (KAPL) is located in Niskayuna, New York, about two miles east of
Schenectady. KAPL is a component of the Naval Nuclear Propulsion Program, and provides basic
research and design on nuclear propulsion plants for Navy submarines. Facilities at the site include
machine shops, waste-handling facilities, a boiler house, and chemistry, physics, and metallurgy
laboratories.

9.2

Waste Information

9.2.1

Mission
The primary mission of KAPL is the design and testing of naval nuclear propulsion plants and
reactor components. KAPL also provides fuel sample investigation support for the INEEL.

9.2.2

Generation of Waste
RH TRU wastes from KAPL are classified as heterogeneous debris resulting from the destructive
evaluation of irradiated test specimens and contain irradiated test specimens and hot cell debris.

9.2.3

Defense Determination
A formal defense determination for RH TRU waste will be made, but the material is expected to
be defense related.

9.2.4

Amount
The current estimate is that 3.1 m3 of RH TRU is stored and an additional 6.8 m3 (about 0.2 m3
per year) will be generated.

9.2.5

Location of Waste
None of this waste is in canisters with the majority will be generated (i.e., packaged) in the
future.

9.2.6

Nuclear Properties
9.2.6.1 Radionuclide Distribution
The predominant radionuclides reported include Co-60, Sr-90, Y-90, Ba-137m, Cs-137,
Pu-238, Pu-239, Pu-240, Pu-241and Am-241.
9.2.6.2 RH TRU Determination
Based on the known surface dose rate this waste is designated as RH TRU. A formal
determination will be made during the characterization of the waste.

RH TRU Waste Inventory Report and Site Descriptions

A-28

June 2002

9.2.6.3 Surface Dose Rate
Based on known information about program activities, the estimated dose rate range is
expected to be between 1 to 100 rem/h.
9.2.6.4 RH TRU Activity
The estimated RH TRU activity for KAPL is 1.1 curies.
9.2.6.5 Total Activity Determination
The estimated stored activity is 118 curies.
9.2.7

RCRA Chemical and Physical Properties
9.2.7.1 Hazardous Waste Numbers
Based on information previously reported in the TRU Waste Baseline Inventory Report,
the following hazardous waste numbers have been reported for RH TRU wastes to be
generated through future decommissioning activities. The waste is expected to be
handled as a single debris waste stream.
Hazardous Waste Number

Hazardous Waste Number

F001 (spent halogentated solvents)

D008 (lead)

F002 (spent halogentated solvents)

D009 (mercury)

F003 (spent non-halogentated solvents)

D010 (selenium)

F005 (spent non-halogentated solvents)

D011 (silver)

D004 (arsenic)

D018 (benzene)

D005 (barium)

D035 (methyl ethyl ketone)

D006 (cadmium)

D039 (tetrachloroethylene)

D007 (chromium)

D040 (trichlorothylene)

The assignment of hazardous waste number indicates that wastes are allowable by
permit, that the wastes are compatible; that prohibited items such as ignitable, corrosive,
and reactive waste are not present; and that explosives, pyrophorics, and compressed
gases are not present.
9.2.7.2 Volatile Organic Compounds (VOCs)
The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers applied to the waste. There
are specific listed wastes associated with this waste stream and therefore VOCs will be
assigned to this waste.
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9.2.7.3 Summary Category Group (Physical Form)
RH TRU wastes from KAPL are categorized as heterogeneous debris (S5000) resulting
from the destructive evaluation of irradiated test specimens and contains irradiated test
specimens and hot cell debris.
9.2.8

Prohibited Items
9.2.8.1 Polychlorinated Biphenyls (PCBs)
The site has reported no PCBs in their waste. However, a formal review and
determination will be required.
9.2.8.2 Liquids >1 percent By Volume
There will be no amounts of liquids in the waste streams that exceed the TSDF-WAC.
This will be established during the characterization of the waste.

9.2.9

EPA Physical and Chemical Properties
9.2.9.1 Cellulosics, Plastic, and Rubber (CPR)
The estimated range of concentration of CPR have not been reported. For S5000 waste,
the amount of CPR will be determined by multiplying the volume of the waste in the
container by the density of plastic (620 kg/m3 ). Weights up to the net weight of the
container will be assigned using this method.
9.2.9.2 Ferrous and Non-Ferrous Metals
The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights. There is estimated to be in
excess of 11 containers.
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10.0

LOS ALAMOS NATIONAL LABORATORY

10.1

Location and Description

The Los Alamos National Laboratory (LANL) is located approximately 60 miles north of Albuquerque
and 24 miles west of Santa Fe in Los Alamos County, New Mexico. The laboratory facilities are
dispersed among numerous Technical Areas (TAs) spread over a 40 square mile site on the Pajarito
Plateau. The plateau consists of several finger-like mesas extending eastward from the Jemez Mountains
to the Rio Grande Valley with steep eroded canyons separating the mesas. The elevation of the mesas
range from 6100 to 7700 feet. Some TAs are located in canyons.

10.2

Waste Information

10.2.1 Mission
The Los Alamos Scientific Laboratory was established in 1943 by the U.S. Army's Manhattan
Engineer District for the purpose of developing the first atomic weapons. Known as the Los
Alamos Scientific Laboratory for many years, the name was changed to the Los Alamos
National Laboratory in December 1980. LANL was the research, development, engineering
design, and testing center for the Manhattan Project. The mission was the application of science
and technology to problems of national security, including the maintenance of a strong defense,
the fulfillment of arms controls commitments and the guarantee of a secure energy supply for the
future. LANL's mission since World War II has included nuclear device design, research,
development, testing; stockpile certification; and plutonium storage. Major programs currently
include research in nuclear and conventional weapons development; nuclear fission and fusion;
nuclear safeguards and security; verification and control technologies; fundamental research in
particle physics, mathematics, chemistry, and materials; and waste management technology
development and testing. Research on peaceful uses of nuclear energy has included space
applications, power reactor programs, magnetic and inertial fusion, radiobiology, and medicine.
Other programs include astrophysics, earth sciences, lasers, computer sciences, solar energy,
geothermal energy, biomedical and environmental research, and nuclear waste management
research.
10.2.2 Generation of Waste
RH TRU waste is primarily generated by the Irradiated Materials Examination Group. This
waste consists of solid wastes from laboratory and hot cell operations and includes small
laboratory and hot cell equipment, materials such as fines resulting from grinding and cuttings,
miscellaneous fuel specimens and their containers, and general debris from hot cell cleanup and
decontamination. The general debris consists primarily of combustible waste, such as paper,
rags, plastic, and rubber, with the plastic component consisting of tape, polyethylene and vinyl
gloves, Tygon tubing, polystyrene, plastic vials, Teflon, and plexiglass. The cellulosic portion
consists of rags, wood, cardboard, lab coats and coveralls, and paper. Noncombustible wastes
that are present include cans, lids, graphite molds, furnaces, pyrochemical salts and related
equipment, and glassware. Some RH TRU waste will be received from programmatic activities
at the Sandia National Laboratories (SNL).
10.2.3 Defense Determination
A formal defense determination for RH TRU waste will be made, but the material is expected to
be defense related. However, the CH-TRU waste has been determined to be defense related.
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10.2.4 Amount
The current estimate is that 98 m3 of RH TRU is in storage and 24 m3 of RH TRU waste will be
generated.
10.2.5 Location of Waste
LANL is unique in that it is the only site with RH waste in canisters that are suitable for handling
and disposal. Seventeen canisters of waste are currently packaged and are stored in the waste
storage area at LANL. Other RH TRU wastes are typically stored in small (one- to five-gallon
containers) and will be placed in canisters prior to disposal.
10.2.6 Nuclear Properties
10.2.6.1

Radionuclide Distribution

The predominant radionuclides reported include Sr-90, Y-90, Ba-137m, Cs-137, Pu-238,
Pu-239, Pu-240, Pu-241and Am-241.
10.2.6.2

RH TRU Determination

Based on the known surface dose rate this waste is designated as RH TRU. A formal
determination will be made during the characterization of the waste.
10.2.6.3 Surface Dose Rate
The estimated dose rate ranges are expected to be between 1 to 100 rem/h.
10.2.6.4

RH TRU Activity

The estimated RH TRU activity for LANL is 250 curies.
10.2.6.5 Total Activity Determination
The estimated stored activity is 10,700 curies.
10.2.7 RCRA Chemical and Physical Properties
10.2.7.1

Hazardous Waste Numbers

Potential hazardous wastes included various cleaners and degreasers, cadmium, and lead.
Based on information previously reported in the TRU Waste Baseline Inventory Report,
the following hazardous waste numbers have been reported for TRU wastes at LANL.
Hazardous Waste Number

Hazardous Waste Number

F001 (spent halogenated solvents)

D008 (lead)

D006 (cadmium)

--

The assignment of hazardous waste number indicates that wastes are allowable by
permit, that the wastes are compatible; that prohibited items such as ignitable, corrosive,
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and reactive waste are not present; and that explosives, pyrophorics, and compressed
gases are not present.
10.2.7.2

Volatile Organic Compounds (VOCs)

The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers applied to the waste. There
are specific listed wastes associated with this waste stream and therefore VOCs will be
assigned to this waste.
10.2.7.3

Summary Category Group (Physical Form)

The LANL RH TRU will be managed as debris (S5000) waste streams.
10.2.8 Prohibited Items
10.2.8.1

Polychlorinated Biphenyls (PCBs)

The site has reported no PCBs in their waste. However, a formal review and
determination will be required.
10.2.8.2

Liquids >1 percent By Volume

There will be no amounts of liquids in the waste streams that exceed the TSDF-WAC.
This will be established during the characterization of the waste.
10.2.9 EPA Physical and Chemical Properties
10.2.9.1

Cellulosics, Plastic, and Rubber (CPR)

The estimated range of concentration of CPR is 0 to 980 kg/m3 and the average is 95
kg/m3 . For S5000 waste, the amount of CPR will be determined by multiplying the
volume of the waste in the container by the density of plastic (620 kg/m3 ). Weights up to
the net weight of the container will be assigned using this method.
10.2.9.2

Ferrous and Non-Ferrous Metals

The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights. There is estimated to be in
excess of 135 containers.
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11.0

OAK RIDGE NATIONAL LABORATORY

11.1

Location and Description

The Oak Ridge National Laboratory (ORNL) is located ten miles southwest of downtown Oak Ridge,
Tennessee, and 20 miles northwest of Knoxville, Tennessee. The ORNL site occupies about 10,000
acres of the 35,252 acre Oak Ridge Reservation. The site covers portions of both Melton and Bethel
Valleys. Approximately 1,100 acres within the Melton and Bethel Valleys have been developed.
The ORNL is managed by the DOE/Oak Ridge Operations Office and supports production of nuclear
weapon components for national defense programs, production of enriched uranium for defense
requirements and for fueling nuclear power plants, the processing of uranium feed materials for the
DOE's plutonium production reactors, and extensive energy research and development in all DOE
program areas.

11.2

Waste Information

11.2.1 Mission
ORNL was established in 1942 to support the Manhattan Project. The primary mission of
ORNL has been to carry out applied research and engineering development of fission, fusion,
and other energy technologies, and scientific research in basic physical and life sciences.
Missions that generated transuranic waste include isotope production and processing, research
and development, waste management, D&D of operating units, and advanced reactor
development work. In addition, ORNL conducts several activities for DOE Defense Programs.
The principal non-weapons-related activities include nuclear power development and magnetic
fusion research.
11.2.2 Generation of Waste
Most of the RH TRU waste at ORNL was generated during special isotope separation activities
(such as Californium-252 generation) and consists of two distinct waste streams, a solid stream
and a sludge/liquid stream. The solid waste consists primarily of miscellaneous hot-cell waste
(e.g., paper, glass, plastic tubing, shoe covers, wipes), HEPA filters from off-gas cleanup
systems, and discarded equipment (e.g., chemical processing racks, vacuum pumps). The
unshielded individual waste packages within the casks typically have radiation levels that
measure between 10 and 2000 rem/h; the majority are below 100 rem/h. Hazardous wastes in the
solid waste are lead that was used as shielding and limited amounts of mercury from discarded
mercury-vapor lamps. The solid waste is typically contained in cylindrical concrete casks 1.4 m
(4.5 ft) in diameter by 2.3 m (7.5 ft) high.
The majority of sludges at ORNL are the result of waste accumulation from the past 50 years of
ORNL liquid waste operations. These sludges are residuals from sluicing operations conducted
in the early 1980s when the majority of the inactive gunite tank contents were removed for
hydrofracture disposal at ORNL. This liquid waste is now stored in the Melton Valley Storage
Tanks. RH TRU sludges continue to be generated by R&D programs that produce transuranic
isotopes for medical, industrial, and government applications.
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11.2.3 Defense Determination
A formal defense determination for RH TRU waste will be made, but the material is expected to
be defense related.
11.2.4 Amount
The current estimate is that 1308 m3 of RH TRU is stored and an additional 534 m3 of waste will
be generated. Based on expected treatment options, primarily drying of the sludge materials, the
expected disposal volume is only 453 m3 .
11.2.5 Location of Waste
None of this waste is in canisters; but placement of the waste in canisters is scheduled to begin in
FY2003 and will be performed by Foster-Wheeler, the contractor performing the characterization
and packaging activities.
11.2.6 Nuclear Properties
11.2.6.1

Radionuclide Distribution

The predominant radionuclides reported include Co-60, Sr-90, Y-90, Ba-137m, Cs-137,
Eu-152, Eu-154, U-233, U-235, U-238, Pu-238, Pu-239, Pu-240, Pu-241, Am-241,
Cm-244, and Cf-252.
11.2.6.2

RH TRU Determination

Based on the known surface dose rate this waste is designated as RH TRU. A formal
determination will be made during the characterization of the waste.
11.2.6.3

Surface Dose Rate

The surface dose rates of these sludges are generally near 10 rem/h (unshielded). The
estimated dose rate range is expected to be between 0.2 to 1,000 rem/h.
11.2.6.4

RH TRU Activity

The estimated RH TRU activity for ORNL is 2,400 curies.
11.2.6.5

Total Activity Determination

The estimated stored activity is 587,000 curies.
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11.2.7 RCRA Chemical and Physical Properties
11.2.7.1

Hazardous Waste Numbers

Based on information previously reported in the TRU Waste Baseline Inventory Report,
the following hazardous waste numbers have been reported for these wastes at ORNL.
Hazardous Waste Number

Hazardous Waste Number

D006 (cadmium)

D009 (mercury)

D007 (chromium)

D011 (silver)

D008 (lead)
The assignment of hazardous waste number indicates that wastes are allowable by
permit; that the wastes are compatible; that prohibited items such as ignitable, corrosive,
and reactive waste are not present; and that explosives, pyrophorics, and compressed
gases are not present.
11.2.7.2

Volatile Organic Compounds (VOCs)

The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers applied to the waste. There
are no specific listed wastes associated with this waste stream and therefore no VOCs are
assigned to this waste.
11.2.7.3

Summary Category Group (Physical Form)

The ORNL RH TRU waste will be managed as homogeneous solid (S3000) and debris
(S5000) waste streams.
11.2.8 Prohibited Items
11.2.8.1

Polychlorinated Biphenyls (PCBs)

The site has reported no PCBs in their waste. However, a formal review and
determination will be required.
11.2.8.2

Liquids >1 percent By Volume

There will be no amounts of liquids in the waste streams that exceed the TSDF-WAC.
This will be established during the characterization of the waste.
11.2.9 EPA Physical and Chemical Properties
11.2.9.1

Cellulosics, Plastic, and Rubber (CPR)

The estimated range of concentration of CPR is 0 to 902 kg/m3 and the average is 74
kg/m3 . The amount of CPR for S3000 waste stream will be assigned as 0. For S5000
waste, the amount of CPR will be determined by multiplying the volume of the waste in
the container by the density of plastic (620 kg/m3 ). Weights up to the net weight of the
container will be assigned using this method.
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11.2.9.2

Ferrous and Non-Ferrous Metals

The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights. There is estimated to be in
excess of 508 containers.
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12.0

SANDIA NATIONAL LABORATORIES

12.1

Location and Description

SNL is located immediately southeast of Albuquerque, New Mexico, on Kirtland Air Force Base
(KAFB). SNL consists not only of the headquarters facilities in Albuquerque, but also the laboratory
facility in Livermore, California, the Tonopah Test Range in Nevada, and occupies about 7,600 acres
(not including Tonopah Test Range).
Prior to the Trinity shot in 1945, the Manhattan Project had a small facility on Sandia Base (now Kirtland
AFB) to perform ordnance engineering, nonnuclear atomic bomb assembly, and military training. In
March 1948, the Sandia Laboratory was established as a formal branch of the Los Alamos Scientific
Laboratory (LASL) now LANL. In 1949, Sandia Corporation was organized as a wholly-owned
subsidiary of the Western Electric Company, and approximately 1,700 LASL employees were
transferred. SNL is administered by the DOE/Albuquerque Operations Office.
12.2

Waste Information

12.2.1 Mission
SNL's mission is research, development, and engineering of nuclear weapons systems except for
the nuclear explosive. This includes nuclear weapons systems ordnance engineering, nonnuclear
component design and development, field and laboratory testing, and manufacturing engineering.
12.2.2 Generation of Waste
The RH TRU wastes at SNL are organic and inorganic waste streams from hot cell/glovebox
operations.
12.2.3 Defense Determination
A formal defense determination for RH TRU waste will be made, but the material is expected to
be defense related.
12.2.4 Amount
The current volume estimates are 1.5 m3 of RH TRU waste in storage and an expected generation
of an additional 22 m3 of RH TRU waste.
12.2.5 Location of Waste
None of this waste is in canisters with the majority to be generated (i.e., packaged) in the future.
SNL’s RH TRU waste will be sent to LANL for characterization and packaging.
12.2.6 Nuclear Properties
12.2.6.1

Radionuclide Distribution

The predominant reported radionuclides are Pu-239 and Am-241.
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12.2.6.2

RH TRU Determination

Based on the known surface dose rate this waste is designated as RH TRU. A formal
determination will be made during the characterization of the waste.
12.2.6.3

Surface Dose Rate

No information is available about the estimated dose rate ranges.
12.2.6.4

RH TRU Activity

The estimated RH TRU activity has not been reported.
12.2.6.5

Total Activity Determination

The estimated stored activity has not been reported.
12.2.7 RCRA Chemical and Physical Properties
12.2.7.1

Hazardous Waste Numbers

No hazardous waste information is available on this waste. The assignment of hazardous
waste number will be required to indicate that wastes are allowable by permit; that the
wastes are compatible; that prohibited items such as ignitable, corrosive, and reactive
waste are not present; and that explosives, pyrophorics, and compressed gases are not
present.
12.2.7.2

Volatile Organic Compounds (VOCs)

The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers applied to the waste. There
are no specific listed wastes associated with this waste stream and therefore no VOCs are
assigned to this waste.
12.2.7.3

Summary Category Group (Physical Form)

The SNL RH TRU waste will be managed as debris (S5000) waste streams.
12.2.8 Prohibited Items
12.2.8.1

Polychlorinated Biphenyls (PCBs)

The site has reported no PCBs in their waste. However, a formal review and
determination will be required.
12.2.8.2

Liquids >1 percent By Volume

There will be no amounts of liquids in the waste streams that exceed the TSDF-WAC.
This will be established during the characterization of the waste.
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12.2.9 EPA Physical and Chemical Properties
12.2.9.1

Cellulosics, Plastic, and Rubber (CPR)

The estimated range of concentration of CPR have not been reported. For S5000 waste,
the amount of CPR will be determined by multiplying the volume of the waste in the
container by the density of plastic (620 kg/m3 ). Weights up to the net weight of the
container will be assigned using this method.
12.2.9.2

Ferrous and Non-Ferrous Metals

The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights. There is estimated to be in
excess of 26 containers.
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13.0

SAVANNAH RIVER SITE

13.1

Location and Description

The Savannah River Site (SRS) is located about 19 miles southeast of Aiken, South Carolina, on 198,334
acres along the Savannah River. The SRS encompasses parts of three counties, Aiken, Barnwell, and
Allendale in western South Carolina. The closest major cities are Aiken, South Carolina, and Augusta,
Georgia. The site is a controlled area with limited public access. The facilities occupy less than 8
percent of the site. The remaining 92 percent is divided into forest (80 percent) and wetlands (20
percent).

13.2

Waste Information

13.2.1 Mission
The primary mission of the SRS has been to support national security as a major source of
reactor-produced materials, primarily tritium, plutonium, heavy water (deuterium) and other
special nuclear materials for weapons manufacturing. The mission was broadened over the years
to include the production of other isotopes, such as Pu-238. SRS's production activities also
included the loading of tritium containers for the nuclear weapons, reclamation of tritium
containers, and the purification of tritium recovered from retired weapons.
The decision in 1950 to go ahead with the Savannah River Plant was driven by the perceived
need for tritium in the fusion weapon program following President Truman's directive of January
31, 1950, to develop a thermonuclear weapon (the "super"). While production of tritium in the
Hanford reactor had been demonstrated, the new plant at Savannah River was necessary to avoid
serious curtailment in the production of plutonium at Hanford for the fission program. If
thermonuclear weapons proved unfeasible or tritium requirements turned out to be less than
anticipated, the construction of Savannah River was further justified in order to increase
plutonium production, to provide a higher efficiency in the use of uranium ore, to provide
security against attack of the Hanford reactors, and to provide replacement reactors in the event
of the retirement of older Hanford reactors.
Five reactors (currently shut down); two chemical processing plants; a tritium extraction,
purification, and loading facility; and a high-level waste solidification facility comprise the major
elements of the Defense Program operations and facilities at SRS.
The SRS waste management mission is to comply with applicable federal and state regulations,
DOE Orders, and the Management and Operating Contractor policies, to minimize effects on the
environment and the generation of new waste, and to the extent possible, contain waste handling,
treatment, storage, and disposal within the site. Other mission objectives include the
demonstration and application of remediation technologies and the environmental restoration of
the SRS site. With the changing defense posture, environmental restoration is receiving
increased emphasis as opposed to weapons materials production.
13.2.2 Generation of Waste
At SRS, production of useful radioactive isotopes is accompanied by production of radioactive
waste. These wastes must be safely contained and stored until the risk associated with their
radioactivity is eliminated by decay or the waste is permanently disposed. In both production
and power nuclear reactors, neutrons strike uranium-235 atoms in the reactor fuel, add energy
and cause the atoms to become unstable and split apart or "fission." This results in the
production of fission products and more neutrons, initiating a sustained chain reaction and a
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steady supply of neutrons. In addition to fuel, the SRS reactors contained long cylinders of
material called targets. When neutrons strike the targets, useful radionuclides are created
through transmutation. The fuel and target assemblies are then removed from the reactor and,
after a suitable cooling period, are sent to the chemical separation areas for processing to recover
the desired radionuclides (e.g., uranium, plutonium, tritium).
Currently, TRU waste at SRS is generated primarily from radiochemical separations processes,
analytical laboratories, and research and development activities. Primary contaminants in the
waste are Pu-238 and Pu-239. The major on-site facilities that generate TRU waste are the FBLine, the HB Line, 235-F, 772-F, and 773-A.
FB-Line and HB-Line generate TRU waste containing plutonium and neptunium. The waste is
generated during the use of gloveboxes, contamination control huts, and decontamination
processes waste. TRU waste is placed in five-gallon cans, assayed, sealed in a drum liner, and
placed in 55-gallon drums before transport to the TRU waste storage facility.
In the HB Separation Line, uranium, neptunium (Np) and plutonium (Pu) are recovered from
irradiated enriched uranium fuels and transferred to the HB line for processing. The HB line
uses three independent facilities to process Np, Pu, and recoverable scrap. TRU waste,
containing Pu-238, is generated during decontamination operations, replacement of equipment,
maintenance, inspection, and sampling.
In the FB Separation Line, irradiated metal alloys from the reactors are dissolved and separated
into uranium, Pu metal, and high-level liquid waste using the Purex process. Uranium and
plutonium are recovered and TRU waste, containing Pu-239, is generated during
decontamination operations, maintenance, inspection, replacement of equipment, sampling, and
laboratory analysis.
The 235-F facility generates TRU waste from three waste streams: the Actinide Billet Line, the
Plutonium Experimental Facility, and Plutonium Fuel Fabrication. The three streams yield
neptunium and plutonium isotopes. Waste materials consist of lead-lined gloves, neoprene
gloves, process waste, equipment, and filters.
The 772-F TRU waste generated in the Central Laboratory Facility results from the handling and
analysis of various plutonium and neptunium samples. The routine laboratory TRU solid waste
consists of paper, plastic, glass, metal, lead-lined gloves, HEPA filters, and IX resins.
The 773-A, the Savannah River Technology Center (SRTC) Solid Waste Assay Facility (SWAF)
receives boxes of waste from other laboratories within the SRTC complex. The SWAF
processes includes x-raying, weighing, and assaying the boxes. After processing, the waste
boxes are placed in drums before shipping to the site waste disposal facility.
Solid TRU waste, such as processing equipment, glassware, and gloveboxes too large for 55gallon drums are packaged and stored in large steel or concrete containers. The separation areas
produce most of the solid TRU waste. Off-site generators that have sent TRU waste to SRS are
LANL, Mound Laboratory, Allied-General Nuclear Services, National Institute of Standards
Technology, General Sciences, Department of Defense, and KAPL.
13.2.3 Defense Determination
Based on the known surface dose rate, this waste is designated as RH TRU.
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13.2.4 Amount
The current volume estimates are 1 m3 of RH TRU waste in storage.
13.2.5 Location of Waste
None of this waste is in canisters. SRS’s RH TRU waste will be sent to ORNL for
characterization and packaging.
13.2.6 Nuclear Properties
13.2.6.1

Radionuclide Distribution

The predominant radionuclides have not been reported.
13.2.6.2

RH TRU Determination

An informal RH TRU determination has been made about this waste based on surface
dose rate. A formal determination will be made during the characterization of the waste.
13.2.6.3

Surface Dose Rate

No information is available about the estimated dose rate ranges.
13.2.6.4

RH TRU Activity

The estimated RH TRU activity has not been reported.
13.2.6.5

Total Activity Determination

The estimated stored activity has not been reported.
13.2.7 RCRA Chemical and Physical Properties
13.2.7.1

Hazardous Waste Numbers

No hazardous waste information is available on this waste. The assignment of hazardous
waste numbers will be required to indicate that wastes are allowable by permit; that the
wastes are compatible; that prohibited items such as ignitable, corrosive, and reactive
waste are not present; and that explosives, pyrophorics, and compressed gases are not
present.
13.2.7.2

Volatile Organic Compounds (VOCs)

The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers applied to the waste. There
are no specific listed wastes associated with this waste stream and therefore no VOCs are
assigned to this waste.
13.2.7.3

Summary Category Group (Physical Form)

The SRS RH TRU waste will be managed as debris (S5000) waste streams.
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13.2.8 Prohibited Items
13.2.8.1

Polychlorinated Biphenyls (PCBs)

The site has managed PCBs, though the presence of PCBs at levels >50 ppm will need to
be reviewed for each RH TRU waste stream.
13.2.8.2

Liquids >1 percent By Volume

There will be no amounts of liquids in the waste streams that exceed the TSDF-WAC.
This will be established during the characterization of the waste.
13.2.9 EPA Physical and Chemical Properties
13.2.9.1

Cellulosics, Plastic, and Rubber (CPR)

The estimated range of concentration of CPR have not been reported. For S5000 waste,
the amount of CPR will be determined by multiplying the volume of the waste in the
container by the density of plastic (620 kg/m3 ). Weights up to the net weight of the
container will be assigned using this method.
13.2.9.2

Ferrous and Non-Ferrous Metals

The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights. There is estimated to be in
excess of four containers.
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14.0

OTHER POTENTIAL RH TRU WASTES

14.A WEST VALLEY DEMONSTRATION PROJECT
14.A.1

Location and Description
The West Valley Demonstration Project (WVDP) occupies 200 acres and is a former commercial
reprocessing facility for spent nuclear fuel. The site is located 35 miles south of Buffalo, New
York, on rolling, forested hills.
The WVDP came into being through the West Valley Demonstration Project Act of 1980. The
Act mandated that the DOE is responsible for solidifying high-level waste, disposing of waste
created by solidification, and decommissioning the facilities used in the process. The land and
facilities are the property of the New York State Energy Research and Development Authority
(NYSERDA) and represents only 200 acres of the larger Western New York Service Center,
which is approximately 3,000 acres. After decommissioning is complete, the Act requires that the
premises be returned to New York. Until that time, the Act requires the state to pay ten percent of
the Project costs, with the DOE paying the remaining 90 percent.
At this time, the WVDP is one of five sites that reports to the Department of Energy Ohio Field
Office. The work is performed for the DOE by West Valley Nuclear Services under a
Management and Operating contract.
To date, over ninety-seven percent of the high-level waste radioactivity has been vitrified into
255 glass logs. These canisters meet the acceptance criteria for long-term geologic disposal and
will be stored on site until such a repository is available. At this time, the high-level waste
solidification portion of the WVDP is in its final stages, and the WVDP is now looking forward
to moving into the decontamination and decommissioning portion of its mission.

14.A.2 Waste Information
14.A.2.1

Mission
The site was operated as a nuclear fuel reprocessing center from 1966 to 1972 and
accepted radioactive waste for disposal until 1975. During its operation, 700 tons of
spent reactor fuel were processed, resulting in 660,000 gallons of highly radioactive
liquid waste. The liquid waste was stored in an underground waste tank. The operating
company also used a 15-acre area for the disposal of radioactive waste from commercial
waste generators, and another seven-acre landfill to dispose of radioactive waste
generated by reprocessing. Following four additional years of pursuing modifications to
the plant, the operating company decided that the costs and regulatory requirements of
reprocessing made the venture impractical. The company decided to exercise its right to
leave the site after its lease expired on December 31, 1980, transferring ownership and
responsibility for the waste and facility to New York.
In 1980, President Jimmy Carter signed into law the West Valley Demonstration Act,
which directed the DOE to perform the following activities at the Western New York
Nuclear Service Center:
C

Solidify the high-level radioactive waste;

C

Develop containers suitable for permanent disposal of the waste;
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14.A.2.2

C

Transport the solidified waste to a federal repository for permanent
disposal;

C

Dispose of low-level radioactive waste and transuranic waste produced
by solidifying the high-level radioactive waste; and

C

Decontaminate and decommission the tanks, facilities, and any material
and hardware used in connection with the WVDP.

Generation of Waste
As part of project operations, various contaminated materials and components have been
removed from the former Process Building and are awaiting disposal. In addition, as
decontamination efforts progress toward decommissioning, additional materials and
components will be removed from the Waste Tank Farm and the Process Building.
Before these waste materials can be shipped for disposal, they have to be characterized,
sorted, processed, (as necessary) and packaged to meet regulatory requirements for
transportation. The RH Waste Facility is a new facility which will be used to process and
package these highly contaminated, high-activity, solid radioactive wastes.
There are RH TRU wastes consisting of debris waste streams from decontamination and
decommissioning efforts, glovebox disassembly, and used filters.

14.A.2.3

Defense Determination
This waste requires completion of a positive defense related waste determination.

14.A.2.4

Amount
The current volume estimates are 470.5 m3 of RH TRU waste in storage and an expected
generation of an additional 8.4 m3 of RH TRU waste.

14.A.2.5

Location of Waste
None of this waste is in canisters.

14.A.2.6

Nuclear Properties

14.A.2.6.1

Radionuclide Distribution
The predominant radionuclides reported include SR-90, Y-90, Ba-137m, Cs137, U-235, U-238, Pu238, Pu-239, Pu-240, Pu-241 and Am-241.

14.A.2.6.2

RH TRU Determination
Based on the known surface dose rate this waste is designated as RH TRU. A
formal determination will be made during the characterization of the waste.

14.A.2.6.3

Surface Dose Rate
No information is available about the estimated dose rate ranges.
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14.A.2.6.4

RH TRU Activity
The estimated RH TRU activity has not been reported.

14.A.2.6.5

Total Activity Determination
The estimated RH TRU activity has not been reported.

14.A.2.7

RCRA Chemical and Physical Properties

14.A.2.7.1

Hazardous Waste Numbers
No hazardous waste information has been reported on this waste. The
assignment of hazardous waste numbers is required to indicate that wastes are
allowable by permit; that the wastes are compatible; that prohibited items such
as ignitable, corrosive, and reactive waste are not present; and that explosives,
pyrophorics, and compressed gases are not present.

14.A.2.7.2

Volatile Organic Compounds (VOCs)
The chemical properties of the waste are bounded by assigning the saturation
value for each VOC associated with the specific listed waste numbers applied to
the waste. If there are specific listed wastes associated with this waste stream
then VOCs will be assigned to this waste.

14.A.2.7.3

Summary Category Group (Physical Form)
The WVDP RH TRU will be managed as homogeneous solids (S3000) and
debris (S5000) waste streams.

14.A.2.8

Prohibited Items

14.A.2.8.1

Polychlorinated Biphenyls (PCBs)
The site has reported no PCBs in their waste. However, a formal review and
determination will be required.

14.A.2.8.2

Liquids >1 percent By Volume
There will be no amounts of liquids in the waste streams that exceed the
TSDF-WAC. This will be established during the characterization of the waste.

14.A.2.9

EPA Physical and Chemical Properties

14.A.2.9.1

Cellulosics, Plastic, and Rubber (CPR)
The estimated range of concentration of CPR is 0 to 439 kg/m3 and the average
is 41 kg/m3 . The amount of CPR for S3000 waste stream will be assigned as 0.
For S5000 waste, the amount of CPR will be determined by multiplying the
volume of the waste in the container by the density of plastic (620 kg/m3 ).
Weights up to the net weight of the container will be assigned using this method.
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14.A.2.9.2

Ferrous and Non-Ferrous Metals
The amount of ferrous and non-ferrous materials will be assigned by disposed
canister count and average container material of construction weights. If the
waste is determined to be of defense origin, then there is estimated to be in
excess of 530 containers.

RH TRU Waste Inventory Report and Site Descriptions

A-48

June 2002

14.B

Idaho Nuclear Technology and Engineering Center/INEEL

14.B.1 Location and Description
Additional potential sources of RH TRU waste are being identified during review of INEEL
programs. One source is anticipated to be generated at the INEEL from the Idaho Nuclear
Technology and Engineering Center (INTEC). For additional information on location see
INEEL section.
14.B.2 Waste Information
14.B.2.1

Mission
The facility was previously known as the Idaho Chemical Processing Plant and was
established in the early 1950s. Its original mission was to reprocess spent nuclear fuels
by chemically separating out the reusable uranium and subsequently calcining the
resultant high-level waste. Calcining of high-level waste was completed in 1998 and
contains 99 percent of the radionuclides generated during spent fuel reprocessing. The
current mission is the storage of mixed transuranic waste, sodium bearing waste (SBW),
high-level waste calcine, spent nuclear fuel and development of waste treatment
methods.

14.B.2.2

Generation of Waste
The waste stream that has potential to generate RH TRU waste is the SBW if it is
declared to be transuranic waste through the waste incidental to reprocessing (WIR)
determination process. The current tank radionuclide inventory in the SBW liquid and
solids represents about 1 percent of the initial radionuclides from spent fuel
reprocessing. SBW is a mixture that includes waste from various sources, including:
decontamination solutions from past spent fuel reprocessing maintenance activities, tank
heel solids, liquid wastes from ongoing maintenance and closure activities at INTEC,
remaining second- and third-cycle spent fuel reprocessing extraction wastes, and trace
contamination from first-cycle spent fuel reprocessing extraction waste. Several
treatment processes are under consideration for the treatment of SBW. These treatment
methods include liquid-liquid extraction (UNEX and TRUEX), calcination, direct
grouting, direct vitrification, steam reforming, and the CH-TRU grout process.
Several evaluations are now in process to assess the treatment options for packaging the
RH TRU waste generated during the processing of the high level waste. This waste is
expected to be classified as WIR and disposed of at the WIPP. Evaluations are also
underway to examine treatment and packaging options for disposal. Depending on the
option selected, the final packaged volume could be significantly greater than the current
estimate of 900 m3 .
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14.B.2.3

Defense Determination
This waste requires completion of both WIR determination and a defense waste
determination.

14.B.2.4

Amount
This volume is anticipated to be about 900 m3 .

14.B.2.5

Location of Waste
None of this waste has been placed in canisters. Storage drums are typically 30 or 55
gallons.

14.B.2.6

Nuclear Properties

14.B.2.6.1

Radionuclide Distribution
The predominant radionuclides reported include Sr-90, Y-90, Sb-125, Ba-137m,
Cs-137, Pu-239, Pu-240, Pu-241, and Am-241.

14.B.2.6.2

RH TRU Determination
This waste is expected to be categorized as WIR, but has not been approved for
disposal at the WIPP.
An RH TRU determination has been made about this waste based on known dose
rate information. A formal determination will be made during the
characterization of the waste.

14.B.2.6.3

Surface Dose Rate
The range of dose rates is estimated to be between 20 rem/h and 1000 rem/h.

14.B.2.6.4

RH TRU Activity
The estimated RH TRU activity is reported as about 3,200 curies.

14.B.2.6.5

Total Activity Determination
The estimated total activity is about 770,000 curies.

14.B.2.7

RCRA Chemical and Physical Properties

14.B.2.7.1

Hazardous Waste Numbers
The following hazardous waste numbers are associated with this waste:
Hazardous Waste Number

Hazardous Waste Number

F001 (spent halogenated solvents)

D006 (cadmium)

F002 (spent halogenated solvents)

D007 (chromium)
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F005 (spent non-halogenated solvents)

D008 (lead)

D001 (ignitable)

D009 (mercury)

D003 (corrosive)

D010 (selenium)

D004 (arsenic)

D011 (silver)

D005 (barium)

U134 (hydrogen fluoride)

The assignment of hazardous waste number indicates that not all of the wastes
are allowable by permit. The presence of wastes with hazardous waste number
U134 will require either a revision to the permit or treatment, to ensure that the
wastes are compatible; that prohibited items such as ignitable, corrosive, and
reactive waste are not present; and that explosives, pyrophorics, and compressed
gases are not present.
14.B.2.7.2

Volatile Organic Compounds (VOCs)
The chemical properties of the waste are bounded by assigning the saturation
value for each VOC associated with the specific listed waste numbers applied to
the waste. There are specific listed wastes associated with this waste stream and
therefore VOCs will be assigned to this waste.

14.B.2.7.3

Summary Category Group (Physical Form)
The RH TRU will be managed as homogeneous solids (S3000) waste streams.

14.B.2.8

Prohibited Items

14.B.2.8.1

Polychlorinated Biphenyls (PCBs)
The site has reported no PCBs in their waste. However, a formal review and
determination will be required.

14.B.2.8.2

Liquids >1 percent By Volume
There will be no amounts of liquids in the waste streams that exceed the TSDFWAC. This will be established during the characterization of the waste.

14.B.2.9

EPA Physical and Chemical Properties

14.B.2.9.1

Cellulosics, Plastic, and Rubber (CPR)
The estimated range of concentration of CPR is 0 to 439 kg/m3 and the average
is 41 kg/m3 . The amount of CPR for S3000 waste stream will be assigned as 0.

14.B.2.9.2

Ferrous and Non-Ferrous Metals
The amount of ferrous and non-ferrous materials will be assigned by disposed
canister count and average container material of construction weights. There is
estimated to be in excess of 1010 containers.
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14.C Advanced Test Reactor/INEEL
14.C.1 Location and Description
Additional potential sources of RH TRU waste are being identified during review of INEEL
programs. Another source is anticipated to be generated from the INTEC. For additional
information on location see INEEL section.
14.C.2 Waste Information
14.C.2.1

Mission
The major mission of the Advanced Test Reactor (ATR) is to conduct scientific and
engineering experiments for the DOE and to support the Naval nuclear programs.

14.C.2.2

Generation of Waste
The ATR, like many research reactors, has a beryllium reflector to intensify the neutron
flux in the core. The ATR reflector consists of a set of eight blocks and 16 outer shim
control cylinders. Each block weighs about 179 pounds, is about 51 inches in length and
cross-section of about 20 inches. The cylindrical columns are about 7.25 inches in
diameter and 47 inches long. The cylinders weigh approximately 170 pounds.

14.C.2.3

Defense Determination
Based on the known surface dose rate this waste is designated as RH TRU.

14.C.2.4

Amount
This current estimate is about 50 m3 in storage and 33 m3 projected to be generated.

14.C.2.5

Location of Waste
None of this waste has been placed in canisters. There are 12 reflector blocks and 39
outer shim control cylinders stored in the ATR canal. Two future core internal changeouts planned for FY 2004 and FY 2013 have the potential to generate an additional 16
reflector blocks and 32 outer shim control cylinders. The shipment of beryllium blocks
will require the use of the RH 72B cask. The current RH-72B cask SAR limit is about
36 Ci/canister for Co-60 which will require considerable cooling time before the waste
can be shipped and the waste may require shipping one at a time.

14.C.2.6

Nuclear Properties

14.C.2.6.1

Radionuclide Distribution
The predominant radionuclides reported include H-3, Be-10, C-14, Co-60, Ni59, Sr-90, Y-90, Sb-125, Ba-137m, Cs-137, Pu-238, Pu-239, Pu-240, Pu-241, and
Am-241.
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14.C.2.6.2

RH TRU Determination
Based on knowledge of the dose rates associated with these materials, these
wastes are known to be RH TRU. A formal determination will be made during
the characterization of the waste.

14.C.2.6.3

Surface Dose Rate
The range of dose rates is estimated to be in excess of 100 rem/h.

14.C.2.6.4

RH TRU Activity
The estimated RH TRU activity has not been reported.

14.C.2.6.5

Total Activity Determination
The estimated total activity is between 1.5 to 2.25 million curies.

14.C.2.7

RCRA Chemical and Physical Properties

14.C.2.7.1

Hazardous Waste Numbers
The hazardous waste numbers associated with this waste have not been reported.
The assignment of hazardous waste numbers is required to indicate that wastes
are allowable by permit; that the wastes are compatible; that prohibited items
such as ignitable, corrosive, and reactive waste are not present; and that
explosives, pyrophorics, and compressed gases are not present.

14.C.2.7.2

Volatile Organic Compounds (VOCs)

The chemical properties of the waste are bounded by assigning the
saturation value for each VOC associated with the specific listed waste
numbers applied to the waste. If there are specific listed wastes associated
with this waste stream, then VOCs will be assigned to this waste.
14.C.2.7.3

Summary Category Group (Physical Form)
The RH TRU will be managed as debris (S5000) waste streams.

14.C.2.8

Prohibited Items

14.C.2.8.1

Polychlorinated Biphenyls (PCBs)
The site has reported no PCBs in their waste. However, a formal review and
determination will be required.

14.C.2.8.2

Liquids >1 percent By Volume
There will be no amounts of liquids in the waste streams that exceed the TSDFWAC. This will be established during the characterization of the waste.

RH TRU Waste Inventory Report and Site Descriptions

A-53

June 2002

14.C.2.9

EPA Physical and Chemical Properties

14.C.2.9.1

Cellulosics, Plastic, and Rubber (CPR)
The estimated range of concentration of CPR is 0 to 439 kg/m3 and the average
is 41 kg/m3 . For S5000 waste, the amount of CPR will be determined by
multiplying the volume of the waste in the container by the density of plastic
(620 kg/m3 ). Weights up to the net weight of the container will be assigned
using this method.

14.C.2.9.2

Ferrous and Non-Ferrous Metals
The amount of ferrous and non-ferrous materials will be assigned by disposed
canister count and average container material of construction weights. There is
estimated to be in excess of 95 containers.
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1.0

Introduction

1.1

Purpose

The analysis summarized in this document evaluates the impact of remote-handled
transuranic (RH-TRU) waste on repository performance of the WIPP (Waste Isolation
Pilot Plant) should considerable uncertainty exist regarding the RH-TRU waste data. The
complete RH-TRU inventory impact assessment study covers both 10,000-year and 300year time scales and is given in Vaughn et al. (2001). Documented in this report is a
bounding performance assessment (PA) calculation covering a 300-year time scale. The
300-year time scale represents a short-term repository PA consistent with 10 times the
30-year timeframe considered for the Resource Conservation and Recovery Act (RCRA)
determination [EPA, 1987]. Because the 300-year calculations are part of the overall
study that uses the EPA mandated baseline computation, parameters are different from
those used in the WIPP RCRA permit application, Appendix E1 [DOE, 1998]. However,
this analysis provides a meaningful assessment of expected impacts presented by
uncertain waste components associated with RH-TRU.
Characterization of RH-TRU waste for radioactive and non-radioactive components is
expensive and carries a significant risk to the workers. Therefore, the DOE is seeking a
reasonable balance between the acquisition of meaningful waste information and
unnecessary worker exposure, risk, and cost. Justification for limited characterization or
for not conducting additional characterization of RH-TRU waste requires a demonstration
showing that considerable uncertainty regarding RH-TRU waste components is
acceptable from the perspective of performance and does not hinder the repository’s
ability to contain harmful materials for long periods of time. The work described in this
analysis evaluates the impact of bounding RH-TRU inventory assumptions on repository
performance during the 300-year period of interest. If it can be demonstrated that there is
no incremental risk to workers or detrimental impact on repository performance for the
bounding RH-TRU inventory, then precise knowledge of the physical and chemical
nature of the waste is not needed. Transportation and generator site risks are not
considered in this analysis.
All calculations documented in Vaughn et al. (2001) utilize the Performance Assessment
Verification Test (PAVT) baseline database [PAVT, 1997], except for the RH-TRU
inventory components to be evaluated. In addition, the impact assessment evaluation
uses PAVT PA computational models. The PA system of codes used in this study will be
referenced as the RHEPA calculational codes. The explicit version numbers for the
RHEPA codes are compared with the code versions as used in the PAVT in [Coman,
2001, Table A1]. Any difference between a PAVT code and the corresponding RH-TRU
code is due to one or more of the following:
•
•

changes necessary to accommodate upgrades in the VAX VMS operating system
between the time of the PAVT (1997) and the present (2001)
changes to codes necessary to run RH-TRU waste inventory bounding cases
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•
•

changes to remove references to the defunct Ingres database
Y2K related changes.

The calculations are done in a PA framework on a repository scale. For the 300-year
calculations only the undisturbed scenario is considered and the results will demonstrate
that no contaminated brine or gas reaches the land withdrawal boundary.

1.2

Approach

1.2.1 Identification of the RH-TRU Inventory
The RH-TRU waste contains components that are both radioactive and non-radioactive.
For the 300-year RCRA calculations, only the non-radioactive components are examined.
Examination of the CCA results [Helton, 1998] indicates that there are three nonradioactive components that have the potential to impact repository performance. These
are 1) the amount of free water, 2) the amount of corrodible metals, and 3) the amount of
bio-degradables. Vaughn et al. (2001) considers bounding estimates for the nonradioactive components identified above. Radioactive components will not be addressed
because the radionuclide inventory does not impact brine and gas flow migration. Please
refer to Vaughn et al. (2001) for radionuclide related calculations.
Derivation of the bounding estimates is discussed in Section 2. It should be kept in mind
that these bounding estimates are not intended to be realistic upper limits. Rather the
values were selected so that they could never realistically be exceeded at WIPP. If results
for these bounding calculations demonstrate compliance, then additional characterization
of the RH-TRU waste is unnecessary from the perspective of containment since
repository performance is acceptable regardless of the contents or uncertainty in the
characterization data of the RH-TRU inventory.

1.2.2 Calculation Design
As described above, a time scale of 300 years is considered for the calculations described
in this summary. This assessment uses a configuration identical to the long-term
performance assessment time scale but only considers the undisturbed repository for a
period of 300-years after closure (Vaughn et al., 2001). This time scale represents a shortterm repository performance assessment or 10 times the 30-year regulatory requirement
[EPA, 1987]. The metric selected for comparisons is brine and gas migration from the
waste disposal region. The BRAGFLO code from the RHEPA system of codes is
sufficient to perform this assessment.
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2.0

Identification of Bounding RH-TRU Inventory Components

Bounding changes to the quantities of the important RH-TRU inventory components
[Helton 1998] are defined for individual computational sets. The computational sets for
non-radioactive components identified as being important to the WIPP RH-TRU
Inventory Impact Assessment, as assessed in [Sanchez, 2000], are tabulated in Table 1,
where computational set 1 is the PAVT baseline calculations. These computational sets
are designed to investigate the non-radioactive performance assessment impact upon the
WIPP repository.
Computational sets 2 through 4 in Table 1 are the investigation of the non-radioactive
components of the RH-TRU waste. Set 2 investigates the impact of maximizing the
biodegradable component of the RH-TRU waste. In the PAVT, cellulose, plastic, and
rubber all had the potential to contribute to biodegradation reaction and produce gas. This
is documented in the CCA [CCA 1996, sec. 3.5 and memorandum Wang and Brush, Jan.
26, 1996]. A significant impact on repository performance associated with biodegradation
is traced to the amount of gas generated. Therefore, for this study, the component that
generates the largest amount of gas on a mole-per-mole basis is selected for the
calculation. This component is the plastic component of the inventory because plastic
produces 1.7 moles of gas produced for each mole of plastics consumed versus 1.0 moles
of gas per mole of cellulose, and 1.1 moles of gas per mole of rubber. The maximum
amount of plastic that can be placed in the RH canisters is assumed to be either 50% of
the total RH canister internal volume (total RH waste volume = 7080 m3, [Sanchez, 2000,
section 2] or the largest volume of plastic emplaced in any canister [BIR-2, 1996]. The
other RH-TRU components are held constant and compacted as necessary to fit in the
remaining canister space.
A 50% volumetric loading is equivalent to loading with a 50% porosity or void fraction.
This type of loading is very dense and normally requires deliberate packing. As a point of
reference, the initial porosity of a typical waste disposal room loaded with drums is
84.8%.
For Set 2 the density of plastic at a 50% porosity is 600 kg/m3. However, a density
loading of 620 kg/m3 [Sanchez, 2000, Table 3] is used for this study. This represents the
maximum extreme case for an isolated drum identified in the BIR-2 value [BIR-2, 1996],
which is greater than the 50% of the maximum theoretical density of 1200 kg/m3,
[Sanchez, 2000, Table 8]. The maximum theoretical density is the value if molten plastic
were poured into the canisters with zero void volume or porosity.
Set 3 investigates the impact of maximizing the free water component of the RH-TRU
waste. While it is recognized that there are limits associated with free liquid content in
the WIPP transportation requirements, the evaluation of repository performance was not
designed to be limited by the transportation requirements. Therefore, the assumed
maximum value for water content selected is well above the transportation limit. This
maximum value is determined as the volume of water that can be poured into all of the
RH canisters, if waste were emplaced at a 50% loading density. This corresponds to
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filling all of the canisters half-full of water and then adding the waste. The emplaced
volume of water becomes 50% of the RH-TRU waste volume (7080 m3) or 3540m3.
Set 4 investigates the impact of maximizing the corrodible metals component of the RHTRU waste. Following the approach of Set 3, above, the maximum volume of corrodible
metal is determined as being the volume of steel that can be poured into the RH canisters
after waste is emplaced at a 50% loading density. Again, this volume is equivalent to
filling each RH-TRU canister half-full with molten steel. The rest of the RH-TRU
inventory components occupy the remainder of the canister volume, compacting if
necessary to fill to the RH design volume used in the PAVT.
Table 1: Description of Non-Radioactive Computational Sets
Computational Sets

Description and Assumptions

1. PAVT BASELINE

Use the existing 1997 PAVT calculations for the Baseline. This includes all
569 CH-TRU waste streams and 1 RH-TRU waste bin (equivalent to 401
RH-TRU waste streams). Volumes for CH- and RH-TRU are set at
5.95E+06 ft3 (1.68485E+05 m3) and 0.25E+06 ft3 (7.07921E+03 m3),
respectively. Material mass values are determined from the TWBIR, [BIR-2
1996] and radionuclide inventory information is that derived by EPAUNI
(Sanchez 1997) and previously used in the 1996 CCA.

2. Max RH-TRU Plastics

3. Max RH-TRU H2O

4. Max RH-TRU Steel

This computational set resembles the Baseline, with the exception that the
material properties of the RH-TRU (only) waste matrices have been set to
zero with the exception of the biodegradable components, which are to be set
to a realistic maximum. Consideration for this computational set is the need
to investigate the relative significance of gas generation potential due to
biodegradation. Thus the material property for this set corresponds to
cellulosics, plastics, or rubbers whichever component is the greater
contributor. Plastics are the greater contributors due to greater carbon atom
equivalence and theoretical density compared to cellulosics or rubbers. The
maximum emplacement density [BIR-2 1996] for plastics (620. kg/m3) used
in this set is greater than that identified for a waste surrogate composed of
pure plastics (theoretical density of 1200 kg/m3) and using a loading porosity
of 0.50 (600 kg/m3). Therefore, a value of 620 kg/m3 will be used for the
maximum density of plastics to be emplaced in the RH canisters. The other
non-biodegradable components of the waste (RH and CH) will be held at
their PAVT values. Therefore, when RH waste plastics are maximized,
cellulose is 0, rubber is 0, and iron and water are at PAVT baseline value.
For CH waste everything is as specified in the PAVT baseline.
This computational set is similar to Set #2, except that water (flooded RHTRU canisters) is investigated. For this analysis the maximum mass of water
to be contained in the RH canisters will be the theoretical density of water
(1000 kg/m3) times the volume of the RH canisters times a 50% void
volume. Therefore, for RH waste, water is maximized while plastics,
cellulose, rubber, and iron are held at PAVT baseline values. For CH waste
all inventory is as specified in the PAVT baseline.
This computational set is similar to Set #2, except that ferrous metals are
investigated. Note, for this analysis the maximum mass of iron to be
contained in the RH-TRU canister is the theoretical density of water times
the volume of the RH-TRU canisters times a 50% emplacement porosity.
Therefore, for RH waste, iron is maximized while plastics, cellulose, rubber,
and water are held at PAVT baseline values. For CH waste all inventory is as
specified in the PAVT baseline.
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3.0

RH-TRU System Computations

The subset selection used those input sets that result in the largest deviations from the
PAVT baseline. These are computational sets 2 (bounding plastics) and 3 (bounding
water). The computational set 4 (bounding iron) was not considered since the PAVT
[PAVT, 1997] shows that the corrosion reaction is primarily brine limited. For the 300year time scale, the iron concentration is not depleted. For this reason, bounding the iron
will not significantly affect the gas generation and subsequent fluid migration. It is not
necessary to consider the bounding radionuclide case for 300-year calculations, since the
nuclide inventory will not impact the brine and gas flow-field results.

3.1 300-Year Simulations
The 300-year simulations using the CCA grid with the repository fully loaded with waste
was used to consider contaminated brine flow from the waste area. These 300-year results
are used to demonstrate the extent of brine and gas migration in the vicinity of the waste
region during the short-term phase of the repository. The computational structure as
implemented within the configuration management system (CMS) is given in complete
detail in [Coman, 2001].

3.1.1 Selection of Input
The system modeled is the PAVT baseline modeling system. The simulations in this
analysis use this system with focus on a subset of the non-radioactive components
described in Section 2. The 300-year calculations use mean values for all data parameters
except for any perturbation of bounding components. An upper bound for each of the key
RH-TRU inventory components is selected and added to the input files one at a time.
There is no associated uncertainty in these bounding RH-TRU inventory parameters,
because they are bounding values over all scenarios. These computational sets include set
2 (bounding plastics) and set 3 (bounding water).

3.1.2 Selection of Computational Models
Sets of simulations are conducted so that each key RH-TRU inventory component will be
fixed at its bounding value while holding all other RH-TRU inventory components at
their fixed PAVT baseline values. All other parameters (non-RH-TRU parameters) are
the same as the values used in the PAVT. The only exception is in the case of
maximizing the biodegradables. Here, for the RH-TRU waste, the plastics (see section
2.0) are maximized, while the rubber and cellulose are set to 0. The iron and water
associated with the RH-TRU waste remain at their PAVT values.
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3.1.3 Impact/Results
The brine and gas flow field was considered for evaluation of undisturbed performance
during the 300-year time frame. It is sufficient to demonstrate that in the 300-year time
no contaminated brine or gas migrate to the land withdrawal boundary.
The additional plastics (computational set 2) or water (computational set 3) will generate
more gas, which in turn would generate higher repository pressures. The only viable flow
path for contaminated brine during the undisturbed 300-year phase is from the repository
out the anhydrite markerbeds or up the shaft by way of the DRZ.
The results of the two 300-year calculations are shown in Tables 2 to 4. As described in
the introduction the baseline results are different from that reported in the WIPP RCRA
permit application [DOE, 1998] because for the present calculations EPA mandated
PAVT data were used as baseline, and not the baseline used in the RCRA permit
application. Table 2 shows that the changes in repository average pressure due to
maximizing biodegradable materials and water are not significant, and are much lower
than the lithostatic pressures of surrounding formations. Table 3 shows that average
repository brine saturation slightly increases due to maximizing water. Table 4 shows
total brine and gas outflows. The total brine flow out of the waste region of the repository
amounts to only 0.0732 m3 for the bounding cellulosics (set 2) run and a much smaller
amount for the bounding water (set 3) run. This small volume of brine is the only
contaminated brine release from the waste region in the 300-year period. It is important
to note that this brine movement only represents movement away from the immediate
vicinity of the waste region, and does not represent brine at the land withdrawal
boundary. The small volume of brine cannot be detected at the land withdrawal
boundary. The gas flow both at the markerbeds and at the specified horizon within the
shaft shows zero cumulative gas flow for both calculational sets. Therefore, no gas
migrates to the land withdrawal boundary.
Table 2: Average repository pressure for 300-year in MPa (mean values)

Time [Year]
0
50
100
150
200
250
300

PAVT Baseline
0.1010
0.7440
1.4800
2.1700
2.8300
3.3800
3.8800

Maximized Plastics
0.1010
0.8700
1.7400
2.5600
3.3000
3.9100
4.4700
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Maximized Water
0.1010
0.7690
1.5500
2.2700
2.9600
3.5400
4.0900

Table 3: Average repository saturation for 300-year (mean values)

Time [Year]
0
50
100
150
200
250
300

PAVT Baseline
0.0150
0.0751
0.1020
0.1170
0.1290
0.1350
0.1390

Maximized Plastics
0.0150
0.0743
0.0994
0.1130
0.1240
0.1290
0.1320

Maximized Water
0.0246
0.0994
0.1340
0.1530
0.1680
0.1760
0.1810

Table 4: Brine and Gas Flow for 300-year

Metric
Total brine flow out of
single waste panel (m3)
Total brine flow out of rest
of repository (m3)
Total gas flow into all
marker beds (m3)
Total gas flow up shaft at
top of MB 138 (m3)

4.1

RHEPA_CEL
0.0050

RHEPA_WATER
0.0002

0.0732

0.0

0.0

0.0

0.0

0.0

Conclusion

The calculations included in this report assumed a 300-year time frame. The simulation
results demonstrate that there is no migration of contaminated brine across the land
withdrawal boundary. An insignificant amount of contaminated brine leaves the waste
area and no contaminated gas migrates beyond the disturbed rock zone (DRZ). Thus, the
calculation results clearly show that in the 300-year period, there is insufficient brine to
saturate the waste and form a mobile leachate. This is important because without a
mobile leachate, RCRA regulated metals, or other soluble RCRA regulated substances
cannot be transported to the accessible environment in the post closure period. The results
also show that variations in material parameters associated with RH-TRU will have a
negligible effect on gas generation due to corrosion of ferrous metals and degradation of
organic materials. Substantially more liquid than anticipated will also have a negligible
effect on these processes. Without repository pressures capable of creating an outwardbound pressure gradient, migration of brine or gas cannot occur. It is therefore clear that
RCRA regulated constituents, regardless of their presence, quantity, and/or physical state
cannot have an impact on the environment during the post-closure period. A high degree
of certainty regarding the presence and quantity of waste components such as cellulosic,
plastic, rubber, ferrous metal, and free liquid in RH-TRU waste is not needed, as these
components will not have a significant effect on repository behavior, even at quantities
much greater than expected.
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SUPPLEMENT 3
Maximum VOC Emission Rates from RH Canisters
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MAXIMUM VOC EMISSION RATES FROM RH CANISTERS
1.0

INTRODUCTION

The W aste Isolation Pilot Plant (WIPP) is operating under a Re source C onservation and R ecovery
Act (RCRA) Hazardous W aste Facility Perm it (Pe rmit) that contains limitations on allowable
emissions from contact-handled (CH) transuranic (TRU) waste. The environmental performance
stan dard imposed on the W IPP consists of controlling volatile organic compound (VOC) emissions
to ensure the public and facility wo rke r sa fety. Meeting the environm ental perform ance stan dard
for V OC e missions is based on the container headspace gas concentration, filter type, number of
containers emitting, and the mine ventilation rate.
TRU wastes that have a measured radiation dose rate equal to or greater than 200 m rem /hr are
classified as remote-handled (RH) TRU wastes. These RH TR U Mixed W astes contain larger
quantities of radionuclides that emit beta and gamma as well as alpha radiation. In fact, the main
difference betwee n th e RH TR U Mixed W aste and CH TR U waste is the presence of larger
am ounts of fission and activa tion products (e.g., Cesium-137, Strontium-90, Barium-137m, and
Cobalt-60) in RH TRU Mixed W aste. These fission and activation products emit penetrating X- and
gamma radiation, an d have relatively short half-lives (typically 30 years or less).
The W IPP Land W ithdrawal Act (L W A) permits disposal volumes of 6.2 million cubic feet of TRU
waste. Se ction 7(a) o f the LW A lim its the surfac e dose rate fro m RH waste to 1,000 rem s per hour,
and no more than 5% of the volume of RH waste can exceed 100 rems per hour. The final treated
RH TRU Mixed W aste inventory will contain primarily heterogenous waste, solidified inorganics,
and metals.
TRU wastes will be transported to the WIPP by truck from the generator/storage sites. Upon arrival
at the W IPP , each RH TRU shipm ent will be inspected a nd rem oved from the transport vehicles and
positioned for waste transfer. The canister will then be removed from the shipping cask, loaded into
a heavily shielded Facility Cask, and lowered underground through the W aste Shaft for
em placement. The Facility Cask will be transported to the disposal location and the canister will be
emplaced with the Facility Cask held in position to provide adequate shielding at all times.
The waste disposal area within W IPP consists of eight panels, each containing seven rooms
between access drifts, however, RH TRU Mixed W aste will not be placed in Panel 1, leaving only
seven panels for RH TRU Mixed W aste disposal. The RH TRU Mixed W astes will be emplaced in
a manner different from that for the CH TRU wastes because of packaging, shielding, and loading
requirements; operational equipment; and structural considerations. The current disposal
configuration of the C H T RU inventory includes emplacement of the waste packages in disposal
rooms that measure 33 ft wide, 13 ft high, and 300 ft long (DO E 1991). The current configuration
for RH TRU disposal includes em placement into the walls in horizontal boreholes. These boreholes
will be drilled 4 feet from the floor on 8-foot centers (DOE 1991). A shield plug capping each
borehole after em place me nt of the RH TR U canister in the room wall will provide the necessa ry
shielding required for worker safety. Appendix A of the Remote-Handled Transuranic W aste Study
(DOE 1995) includes a description of the RH TR U shield plug currently planned for implementation.
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2.0

METHODOLOGY

The processes that will contribute to VOC emissions from the RH can isters are the same as those
evaluated for CH was te. Therefore, the calculations used to evaluate VOC emissions from
emplaced RH canisters will use the same equations as those used to evaluate V OC e missions in
the original pe rmit application. However, because RH canisters are located in the walls of the rooms
behind shield plugs, the actual methodology is the same as that used for w aste in a closed room.
RH canisters will not release VO Cs into the undergro und ventilation the sam e way as C H w aste
containers in an active ro om . Th e R H w aste is placed in a dead-end borehole tha t is capped by a
low-permeability shield plug. Because the RH canister is in a dead-end borehole with a shield plug,
mine ventilation will not pass over the canister as it does fo r containers on the floor of an active
room. This lack of ventilation causes an emplaced RH canister with a shield plug to a release VOCs
sim ilarly to releases from a closed room, which is by gas displacement due to pressurization from
gas generation and volume reduction due to creep closure.
A closed room uses ventilation barriers to restrict the flow of mine ventilation through a filled room.
The shield plugs on each borehole containing an RH canister will function similarly to the ventilation
barriers. The shield plugs will restrict the movement of mine ventilation and diffusion of VOCs from
the borehole just as the ventilation barriers will restrict the movement of mine ventilation and
diffusion from a filled room .
The RCRA P art B permit application demonstrated that gas pressurization is the p rimary
mechanism that might cause VOCs to migrate out of a closed room. Based on this analysis, the
W IPP ’s Hazardous W aste Facility Permit establishes VOC limits for operations. Therefore, the
analysis of the emissions from an emplaced canister in a shield plug capped dead-end borehole
results in the maximum credible gas pressurization rate per borehole and the per room potential
maximum VOC em ission rates from the RH TRU Mixed W aste following the existing closed room
meth odology.
As a bounding conservative assumption, all canister headspaces are assumed to have saturated
VOC concentrations at the temperature of W IPP. Pressurization within a borehole will be caused
by a combination of ga s generation and reduction of the borehole due to creep closure of the salt
(DOE 1996a), which might result in VOC emissions from the canister into the room.
2.1

VOC Co ncentrations in the RH Canister Headspace

The VOC concentrations in the canister headspace are assumed to be equal to the saturated vapor
pressu re concentrations. This is the maximum concentration in the gas phase that can occur at the
tem perature in the underground at the W IPP . In addition, physical interactions of the VO Cs within
the liquid phase are ignored because these would reduce the concentrations in the gas phase. The
saturated vapor concentrations of the VOCs are calculated from the vapor pressures at the
tem perature of W IPP (i.e., at 30 3 K) (DO E 1996b).
The vapor pressures of the VO Cs a t 303 K were ca lculated using E quation (1) of A ppen dix A of
Reid et al. (1987) as:

where,
2

x

=

1-T/Tc

Pvp
Pc
Tc
T

=
=
=
=

VOC vapor pressure at 303 K, (bars)
VOC critical pressure, (bars)
VOC critical temperature, (K)
Temperature of W IPP disposal room (303 K)

The critical pressures and temperatures of the VOCs as well as the coefficients VP A, VP B, VP C,
VP D required for Equation (1) are listed in Table 2.
Th ere are no vapor pressure coefficients available for 1 ,1-dichloroethene. T he vapor pre ssure of th is
VOC was interpolated from a vapor pressu re tab le for this compound from the Handbook of
Ch emistry and Physics (CRC 1978). The relevant values are listed in Table 1. In interpo lating the
vapor pressure at 303 K, the relationship that the loga rithm of th e vapor pressure is inve rsely
proportional to the temperature (Treybal 1980) was used.
Table 1. 1,1-Dichloroethene Vapor Pressures
Tem perature ( o C)

Temperature (K)

Vapor Pressure (Pvp) (mmHg)

14.8

287 .8

400

31.7

304 .7

760

Solving for the vapor pressure of 1,1-dichloroethene at 303 K, log Pvp(303) gives
log Pvp(303) = 6.572
Pvp(303) = 715 mm Hg = 715 mmHg /(760 m mHg /atm ) = 0.9408 atm
The meth odology used to calculate the vapor pressure concentration for each of the VOCs in the
gas phase ignores the effects of the other VOCs present. This is another conservative assumption
because, in reality, interference from other VOCs will cause the actual concentrations to be less than
the saturated vapor pressu re concentrations in air. In addition, no credit is taken for the diffusion of
the filters or any source reduction resulting in a steady state concentration being assumed behind
the shield plug. T herefo re, the gas being em itted into the room is conservatively assum ed to
constantly be at the saturated vapor pressure concentrations.
2.2

Number of RH Canisters In a Room

The first step in establishing the total rate of gas pressurization from R H canisters is to establish
the number of RH canisters per room. Based on Figure 4.2-7 of the WIPP RH PTSR (DOE
1999), a panel will have a maximum of 731 RH bo reholes. Room 1 of a panel will have the most
boreholes i.e. 120 boreholes. Room 1 is the last room in a panel and is “U-shaped,” so the back
wall is longer, allowing more boreholes to be placed in this room. As a conservative assumption,
the c alculations will use this maxim um number.
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Table 2. VOC Properties
Properties
of Gases
& Liquids
Appendix
A No.

MW
(g/mol)

Carbon
Tetrachloride

94

Chloroform

VP D

x
(Equation
(1) for VP)

ln(Pvp/Pc)
from Eq. 1
for VP

Pvp
(bar)

Pvp
(atm)

VOC
Mole
Fraction

-2.8993

-2.49466

0.4554277

-5.4897228

0.1883

0.1858

0.1858

-2.1397

-3.44421

0.435123

-5.1186177

0.3214

0.3172

0.3172

0.9533

0.9408

0.9408

-6.0037215

0.1326

0.1309

0.1309

0.4058824

-4.511202

0.6921

0.6830

0.6830

-0.6918

0.5417423

-8.7160059

0.0096

0.0094

0.0094

-3.77747

-0.45475

0.4440367

-5.3528837

0.2036

0.2009

0.2009

2.26551

-4.09418

0.17038

0.5208729

-7.6709981

0.0211

0.0208

0.0208

1.38091

-2.83433

-2.79168

0.4880027

-6.7421505

0.0484

0.0478

0.0478

Tc (K)

Pc
(bar)

VP A

VP B

VP C

153.84

556.4

45.6

-7.07139

1.71497

103

119.39

536.4

53.7

-6.95546

1.16625

1,1-Dichloroethene

None

96.95

513

48.1

1,2-Dichloroethane

158

98.97

566

53.7

-7.36864

1.76727

-3.34295

-1.4353

0.4646643

Methylene
Chloride

107

84.94

510

63

-7.35739

2.17546

-4.07038

3.50701

1,1,2,2Tetrachloroethane

143

167.86

661.2

58.4

-7.98542

2.49931

-4.07076

1,1,1Trichloroethane

149

133.42

545

43

-7.31317

2.04642

Chlorobenzene

340

112.56

632.4

45.2

-7.587

Toluene

400

92.13

591.8

41

-7.28607

Compound
Carcinogens

Noncarcinogens
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Gas Generation Mechanisms

2.3

Based on existing studies, potential gas generation mechanisms include:
•

Microbial degradation of plastics

•

Anoxic corrosion of metal

•

Ra diolysis o f wa ste materials

•

Gas displacement due to creep closure of the salt borehole

The potential for and magnitude of each mechanism on VOC emissions from the RH TRU M ixed
W aste canisters are discussed below.
2.3.1

Microbial Gas Generation

Microbial gas generation due to de gradation of plas tics produces 0 to 0 .04 m ole/kg cellulosics/yr.
under humid conditions. (DOE 1996b). The total mass of equivalent cellulosics is given by Equation
(6) of Gas Generation Information (DOE 1996b) as:

The materials in the RH inventory are obtained from the Transuranic W aste Baseline Inve ntory
Report, Revision 3 (DOE 1996c) and are summarized in Table 3.

Tab le 3. Mass of Cellulose, Ru bber, Plas tic and Cellulosics Equivalents in R H Inventory
Material

Mass in RH Inventory (kg)

Equivalent Cellulosics (kg)

Cellulose

1.2036 x 10 5

1.2036 x 10 5

Rubber

0.2336 x 10 5

0.2336 x 10 5

Pla stic

1.2815 x 10 5

2.1786 x 10 5

Total

2.7187 x 10 5

3.6158 x 10 5

The number of R H canisters to be disposed at W IPP is assumed to be 7,95 5 (DOE 1995). Th erefore
the average mass of cellulosics per RH canister is 3.6158 x 10 5 kg cellulosics / 7,955 canisters or
45.4 kg cellulosics / RH canister. Assuming a microbial gas generation rate of 0.01 mole/kg
cellulosics/year, which is the same rate used fo r CH T RU waste under humid conditions in Appendix
D9 of the W IPP RCR A Part B Permit Application (DOE 1996a), the microbial gas generation rate
(MGGR) of a single RH canister is:
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2.3.2

Anoxic Corrosion

An oxic corrosion of iron and aluminum alloys in TRU waste has the potential to consume water and
produce hydrogen, assuming several repository conditions are present (DOE 1996b). The primary
conditions that must be satisfied for anoxic corrosion to occur are (1) sufficient quantities of brine
from the surrounding Salado Formation enter the W IPP disposal rooms after closure and/or (2) initial
water in the waste is available. Gas generation rates from anoxic corrosion for CH TRU and RH TRU
Mixed W astes a re sim ilar because the re are no significant differences between these waste forms
that would directly influence corrosion.
RH TRU corrodible metals (i.e., RH TR U iron, aluminum, and waste packaging) will contribute 6
percent by m ass and 31 percent by weight assuming a corro dible shield plug to the total corrod ible
metal content (i.e., all TRU iron, aluminum, and waste p ackaging ) of the repository (DOE 1995).
Ho wever, if sufficient brine is available, microbial degradation will produce carbon dioxide and/or
hydrogen sulfide (in addition to other gases) that could potentially passivate steels and other ironbase alloys and thus prevent additional hydrogen production and water consum ption fro m anoxic
corrosion of th ese waste metals. Further, small amounts of brine could initiate anoxic corrosion,
which will produce hydro gen, co nsum e water, increase the pressure, and perhaps slow or prevent
additional brine inflow or even cause brine outflow, thus impeding additional anoxic corrosion and
hydrogen generation. T hus, the availability of w ater in the WIPP repository will limit anoxic corrosion
and therefore hydrogen generation, regardless of the quantity of CH TRU and RH TRU steels and
other iron-base alloys and packaging materials included in the W IPP inventory (DO E 1995).
Therefo re, the anoxic hum id steel corrosion rate during the operational period of the W IPP for the
cases with microbial gas generation is 0.0 m m/yr. or 0.0 m ole/yr. (DOE 1996b).
2.3.3

Ra diolysis o f W aste M aterials

Gas generation from alpha radiolysis is not as important as anoxic corrosion and anaerobic microbial
degradation because results from radiolysis studies indicate that gas generation rates from alpha
radiolysis are substantially lower than rates from anoxic corrosion and anaerobic microbial
degradation (DOE 1995). Given the high energies of the gamma rays and the fairly low density of
the waste matrix, only a small fraction of the gamma energy will actually be deposited within the
waste. The majority of radiolytic ga s production is attributable to alpha and beta radiation, sim ilar to
that for CH TRU wastes. Because the RH TRU Mixed W aste contains lower percentages of
cellulosics, rubber, and plastic materials than in CH TR U wastes, the potential for rad iolysis in RH
wastes is actually somewhat lower than that for CH wastes. D ata on gas generation measurem ents
of RH TR U Mixed W aste canisters at the Los Alam os Na tional Laboratory (LAN L 2000) indicate very
low rates of ga s generation and in fact the consum ption rate of oxygen in the canisters may be
higher than the net rate of gas generation. Because radiolysis of CH TRU waste materials has been
shown to be insignificant relative to anoxic corrosion and microbial gas generation, radiolysis of RH
TRU Mixed W aste materials will also be insignificant relative to these mecha nisms.
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2.3.4

Gas Displacement

The rate of gas displacement within the RH canister borehole excavation is based on the data from
the W IPP Part B Permit Application, Appendix D9 Exposure Assessment for Protection of the
Atm osphere (DOE 1996a) and Appendix B of the Detailed Design Report for an Operational Phase
Panel Closure System - DOE/WIPP-96-2150 that was included as Appendix I1 in the W IPP Pa rt B
Pe rmit Application (D OE 1996a). Specifically, the percentage volum e reduction rate of the borehole
is conservative ly assumed to be the same percentage as the reduction in panel volume. Because
the borehole geometry is cylindrical and the dimensions are much smaller than the panel, the actual
borehole volume reduction rate will actually be smaller than that based on the panel value. T his is
conservative based on the fact that the larger volume rate reduction results in more gas being
displaced out of the borehole, thereby maximizing the potential VOC contribution from the RH TRU
Mixed W aste.
According to Appendix D9 and I1, the reduction of the panel void volume is 812 m 3/yr/panel.
The initial panel volume is calculated from the following equation (DOE 1991)

where,
h
w
l
d

=
=
=
=

height of ro om (13 ft)
width of roo m (33 ft)
length of ro om (300 ft)
width of pillar (10 0 ft)

and the initial panel volume is:

The percentage volume reduction, PVR is calculated as:

This percentage volume reduction will be applied to the borehole to calculate the molar (gas)
displacement rate.
Vo lum e of Borehole
The diameter of a borehole excavation will be 30 in or 76.2 cm. Thus the radius of the
excavation, rborehole, will be 38.1 cm . Th e length of a b orehole, l borehole, is 16 ft or 487.68 cm (DOE
1995). Thus, the initial volume of the borehole excavation will be:
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External Volume of Canister
Th e dimensions of the canister and pintle are shown in F igure 1 (DOE 1995).
The external volume of the canister is calculated as:

The volume occupied by the pintle is:

Thus, the total vo lum e occupied by the canister and pintle is 61,197 in 3 or 1.0028 m 3.
External Volume of Shield Plug
Th e dimensions of the shield plug and pintle are sh own in F igure 2 (DOE 1995).
The external volume of the shield plug is calculated as:

The volum e occupied by the pintle is 246 in 3. Thus, the total volume occupied by the shield plug
and pintle is 46,482 in 3 or 0.7617 m 3.
Vo id Volume Inside B orehole
The void volume within the excavation at time, t, is calculated as:

The initial void volume is calculated as:

The borehole volume at 1 year is calculated assuming a percentage volume reduction of 1.778%
as:

The borehole void volume at 1 year is calculated as:
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Fig ure 1. D imensions of C anister an d P intle

11

Fig ure 2. D imensions of S hield P lug and P intle
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The reduction of the borehole excavation void volume in one year is therefore 0.4595 m 3 –
0.4199 m 3 or 0.0396 m 3/yr.
The volumetric reduction rate is converted into a molar (gas) displacement rate (GDR) using the
ideal gas law as:

2.3.5

Total Ga s Pressurization R ate

The total gas pressurization rate or effective gas generation rate (microbial gas generation rate plus
gas displacem ent rate) p er R H c anister borehole is calculated as follows, which is analogous to
Equation D9 -3 from Ap pendix D9, Exposure Assessment for Protection of the Atmosphere (DOE
1996a):

or

2.4

Maximum RH Canister VOC Emission Rates

The individual canister VOC emission rate is calculated as:

where,
ICER VOC
GR

=
=

MF VOC

=

Individua l canister VOC em ission rate (m ole/canister/yea r)
Effective canister total gas generation (i.e., pressurization) rate (2.04
mole/canister/yea r)
VOC mole fraction in canister headspace (dimensionless)

The total emission rate of a VOC into a room from all canisters is calculated as:

where,
NC

=

Nu mber of R H canisters per room (120 canisters).
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3.0

RESU LTS

The allowable room emission rates for the VOCs from a disposal room are summarized in Table 4.
VOC concentrations in the canister headspace based on saturated vapor pressure values are listed
in the third column of Table 4. The individual RH TRU Mixed W aste canister VOC emission rates,
ICER, and the maximum potential VOC em ission rates for all RH TRU Mixed W aste canisters in a
room, TCER, are listed in Columns 4 and 5 of the table. T he individual TC ER values were divided
by the allowable VOC room emission rates to establish the magnitude of the RH canister emissions
contributions. The percentages contributions range from 0.09% for chlorobenzene to 8.23% for 1,1dichloroethene.
Table 4. Maximum RH C anisters VOC Emission Rates

Compound

Percentage of
Room
Canister
Vapor
Current Maximum
Emission Rate Current Maximum
Allowable VOC Pressure VOC Emission Rate
Allowable Room
(TCER)
(ICER)
Emission Rate Concentration
(mole/canister/year) (mole/room/year) Emission Rate
(ppmv)
(mole/room/year)

Carcinogens
Carbon Tetrachloride
Chloroform
1,1-Dichloroethene
1,2-Dichloroethane
Methylene Chloride
1,1,2,2Tetrachloroethane
1,1,1-Trichloroethane
Noncarcinogens
Chlorobenzene
Toluene

4.0

4,250
4,860
2,800
1,160
53,650

185,800
317,200
940,800
130,900
683,000

0.379
0.650
1.930
0.268
1.40

45.5
77.6
230
32.0
167

1.07%
1.60%
8.23%
2.76%
0.31%

1,300
14,880

9,400
200,900

0.0194
0.412

2.3
49.2

0.18%
0.33%

5,500
4,780

20,800
47,800

0.0426
0.0979

5.10
11.7

0.09%
0.24%

IMPLEMENTATION

To conservatively account for poten tial VO C e missions from RH TR U Mixed W aste, the current
maximum allowable VOC emission rate values must be reduced by subtracting the maximum
potential room emission rate from RH T RU Mixed W aste (TECR from Table 4) from the current
maximum allowable VOC em ission rate for a room. Therefore, the maximum allowable VOC
emission rates currently in the permit must be adjusted to reflect the potential contributions from RH
TRU M ixed W aste as shown in Table 5.
5.0

CONCLUSION

A conservative approach to calculating the potential VOC em issions from RH TRU Mixed W aste in
a room was developed to bound the effects of RH TR U Mixed W aste on total room emissions. Based
upon the conservative assumptions used to bound the RH TRU Mixed W aste VOC emissions, the
RH TRU Mixed W aste could contribute a maximum of 0.09% (for chlorobenzene) to 8.23% (for 1,1Dichloroethene) for any of the VOCs of concern. Because the contributions from the RH TR U Mixed
W aste are so small, the existing maximum VOC em issions rates were reduced to account for the
RH-emissions indirectly. This approach eliminates the need for any direct measurements of the
headspace gases in RH TRU Mixed W aste canisters by conservatively incorporating the maximum
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possible VOC contribution from RH TRU Mixed W aste in the maximum allowable VO C e mission limit
in the P erm it.
Tab le 5. M aximu m VO C E missio n R ates Accounting for P otential RH TRU M ixed W aste
Emissions

Compound
Carcinogens
Carbon Tetrachloride
Chloroform
1,1-Dichloroethene
1,2-Dichloroethane
Methylene Chloride
1,1,2,2-Tetrachloroethane
1,1,1-Trichloroethane
Noncarcinogens
Chlorobenzene
Toluene

6.0

Current Maximum Allowable VOC
Emission Rate (mole/room/year)

Adjusted Maximum Allowable VOC Emission
Rate (mole/room/year)

4,250
4,860
2,800

4,204
4,782
2,569

1,160
53,650
1,300
14,880

1,127
53,482
1,297
14,830

5,500
4,780

5,494
4,768
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SUPPLEMENT 4

Comparison Between the Proposed
RH TRU Mixed Waste Characterization Methods and CH TRU Mixed Waste
Characterization Methods

Comparison of the Proposed RH TRU Mixed Waste Characterization Acceptable Knowledge Method and the CH TRU Mixed
Waste Characterization Acceptable Knowledge Method

Acceptable Knowledge
RH Requirement
Comparison to CH WAP
RH AK Process will be implemented
Sites using the AK process to characterize RH TRU mixed
waste must develop and implement AK procedures based on based on a procedure developed by the
Permittees.
the standardized procedure developed by the Permittees.
(Section R-4.2.1.1)

Comments
The use of a standardized
procedure developed by
the Permittees is a new
approach for the RH WAP.
(CH WAP: Section B4-3b)
This approach provides
additional standardization
and rigor to the AK
process.
Data related to the
The RH WAP requires that information
necessary to meet the applicable DQO(s) intended purpose (i.e.,
be collected and maintained, rather than meeting a specific DQO)
requiring a prescriptive list of information must be collected.
for all AK. However, specific categories of Collecting information that
information required for each DQO have is not relevant to meeting
a DQO is not necessary.
been developed.

The sites’ AK procedure must include requirements for
compiling information that will be used to meet the DQOs.
Because the available information will differ for each waste
stream, the Permittees standard AK procedure focuses on
the process used to compile and categorize the information,
rather than the specific information that must be compiled.
However, in order for the AK process to be used for
characterizing RH TRU mixed waste, the AK information that (CH WAP: Section B4-2)
is compiled must include the information necessary to meet
the DQOs as specified in this RH WAP.
(Section R-4.2.1.2)

Acceptable Knowledge
RH Requirement
Comparison to CH WAP
Much of this information is used as AK
Although the specific sources of information that will be
information for CH TRU waste but was
compiled as AK information will vary, there are specific
not specifically called out in the CH WAP.
categories of information that must be obtained to achieve
the DQOs. The required categories of information that must (CH WAP: Section N/A)
be obtained for each DQO are:
Physical and Chemical Description DQO

!

Information that relates each container to the waste
stream. Examples of this category of information
include waste packaging logs, waste management
forms, and tracking documentation.

!

Information that describes the physical form of the
waste materials from the generating process.
Examples of this ca category of information include
process knowledge (e.g., operating procedures),
procurement records, waste packaging logs, and
results of previous testing. Examples of this category
of information are process knowledge, procurement
records, MSDSs, and the results of previous testing.

!

Information that describes hazardous constituents
used in the generating process. Examples of this
category of information include process knowledge
(e.g., operating procedures); procurement records;
Material Safety Data Sheets (MSDS); waste
packaging logs; and results of previous testing,
sampling and analysis.

Comments
Provides additional
requirements for the AK
process to ensure an
appropriate level of rigor is
applied during the AK
process. In addition, the
categorization of
information provides an
additional level of
comparability between the
sites. Hazardous waste
determinations must be
conducted in accordance
with the requirements of
RCRA, regardless of the
state in which they are
made. 40 CFR
§264.13(a)2 allows for the
use of data developed
under 40 CFR Part 261,
which is the process that is
used to establish the
hazardous waste
determination by the
generator. This is now
required as AK information
in the RH WAP.

Acceptable Knowledge
Comparison to CH WAP

!

!

RH Requirement
Information that describes hazardous waste
determinations made under 40 CFR §262.11 and the
data used to make the determination. Examples of
this category of information are process knowledge;
procurement records; MSDSs; and the results of
previous testing, sampling, and analysis.

Comments

Information that describes waste characterizations
performed to demonstrate compliance with any
previous treatment or storage requirements under 40
CFR §264.13 and the data developed during that
waste characterization. Examples of this category of
information are process knowledge; procurement
records; MSDSs; and the results of previous testing,
sampling, and analysis.

(Section R- 4.2.1.2)
Although the specific sources of information that will be
compiled as AK information will vary, there are specific
categories of information that must be obtained to achieve
the DQOs. The required categories of information that must
be obtained for each DQO are:
Absence of Prohibited Items DQO

!

Information that relates each container to the waste
stream. Examples of this category of information
include waste packaging logs, waste management
forms, and tracking documentation.

!

Information that describes any prohibited items used
in the generating process. Examples of this category
of information include process knowledge (e.g.,
operating procedures); procurement records; waste
packaging logs; and results of previous testing,
sampling, and analysis.

Much of this information is used as AK
information for CH TRU waste but was
not specifically called out in the CH WAP.
However, the administrative controls
procedures that are required under the
RH WAP are the same as those for the
CH WAP.
(CH WAP: Section N/A)

Provides additional
requirements for the AK
process to ensure an
appropriate level of rigor is
applied during the AK
process. In addition, the
categorization of
information provides an
additional level of
comparability between the
sites. The administrative
controls are part of the CH
WAP, but there is no
information regarding
when applying them is
appropriate.

!

Acceptable Knowledge
RH Requirement
Comparison to CH WAP
Information that demonstrates any prohibited items
used in the generating process were addressed using
administrative controls and policies. Examples of this
category of information include waste packaging logs,
oversight actions, corrective actions, and
administrative controls procedures and policies.

(Section R- 4.2.1.2)
Use of AK information from surrogates

There are no CH requirements for using
AK information from surrogates.

Sites may also consider developing surrogates for RH TRU
(CH WAP: Section N/A)
mixed waste streams. Surrogates are wastes that do not
contain radionuclides but have physical and chemical
properties similar to the waste stream being characterized. If
sites can demonstrate correlations and similarities between
the surrogates and the RH TRU mixed waste stream,
characterization information collected from the surrogates
may be used as part of the AK information used to meet the
required DQOs.
(Section R- 4.2.1.2)
Use of AK information from similar waste streams

This requirement exists for using
information from one CH TRU waste
In addition, sites may consider compiling information
stream for another similar CH TRU waste
developed for CH TRU waste streams generated at the site if
stream. This approach is being proposed
it can be shown that the waste generating processes for the
for using information from a CH TRU
CH TRU waste stream are relevant to the waste generating
waste stream for similar RH TRU waste
process for the RH TRU mixed waste stream. If sites can
streams.
demonstrate correlations and similarities between the CH
(CH WAP: Section B4-3c)
and RH TRU mixed waste operations, characterization
information for the CH TRU waste stream may be used as
part of the RH TRU mixed waste stream AK information used
to meet the required DQOs.
(Section R-4.2.1.2)

Comments

Because of the high
surface dose rates for RH
TRU waste, surrogates
may provide information
on the chemical and
physical composition of
the waste without the
potential for worker
exposure.

Because CH and RH TRU
waste streams may only
differ based on the surface
dose rate (i.e., the same
generating process may
generate both CH and RH
TRU waste), the
information from the CH
TRU waste stream may be
applicable.

Acceptable Knowledge
RH Requirement
Comparison to CH WAP
Sites may also consider compiling information developed for This requirement exists for using
information from one CH TRU waste
RH TRU mixed waste streams at other sites. If sites can
stream for another similar CH TRU waste
demonstrate correlations and similarities between the RH
TRU mixed waste operations at other sites, characterization stream. This approach is being proposed
for using information from a CH TRU
information for that RH TRU mixed waste stream may be
used as part of the AK information used to meet the required waste stream for similar RH TRU waste
streams.
DQOs.
(Section R-4.2.1.2)
If the AK process is used as the characterization technique
to assign a waste stream to a Summary Category Group, the
SPM must ensure during reconciliation with DQOs that the
AK characterization resulted in documented evidence that:

(CH WAP: Section B4-3c)
Although reconciliation is required in the
CH WAP, there are no specific criteria
that must be applied to the reconciliation
of the AK information.

!

Relates each container to the waste stream.

(CH WAP: N/A)

!

Describes the physical form of the waste materials
from the generating process.

!

Relates the physical form of the waste materials from
the generating process to the Summary Category
Group designation.

(Section R-4.2.1.4.1)

Comments
There is a requirement, in
the CH WAP, that the
sites make their
information available to
other sites.

This is an additional level
of rigor in the AK process
that specifies what criteria
must be used to determine
the sufficiency and
applicability of the AK
information.

Acceptable Knowledge
RH Requirement
Comparison to CH WAP
To meet the requirements for determining hazardous waste Although reconciliation is required in the
CH WAP, there are no specific criteria
numbers, the SPM must ensure during reconciliation with
that must be applied to the reconciliation
DQOs that the AK characterization resulted in documented
of the AK information. The conservative
evidence that:
hazardous waste number assignment is
!
Describes the potentially hazardous constituents
the same conservative approach required
used in the generating process, if any.
for CH TRU waste.
!
If potentially hazardous constituents were used in the
(CH WAP: N/A)
generating process, that the applicable hazardous
waste numbers are applied to the waste stream.
!
If conflicting information on the presence of a
hazardous constituents exists, the applicable
hazardous waste numbers were applied, as a
conservative assumption.
!
If information is not available to demonstrate that a
characteristic (e.g., D008) for an identified hazardous
constituent does not apply, the applicable
characteristic hazardous waste number has been
conservatively applied.
(Section R-4.2.1.4.1)
Although reconciliation is required in the
Section R-3.1.2.2 requires that sites must determine the
CH WAP, there are no specific criteria
absence of prohibited items in RH TRU mixed waste
streams. If the AK process is used to determine the absence that must be applied to the reconciliation
of the AK information.
of prohibited items, the SPM must ensure during
reconciliation with DQOs that the AK characterization
(CH WAP: N/A)
resulted in documented evidence that:

!
!

Relates each container to the waste stream.
Describes the prohibited items used in the generating
process, if any.

Comments
This is an additional level
of rigor in the AK process
that specifies what criteria
must be used to determine
the sufficiency and
applicability of the AK
information. Using the
conservative approach to
hazardous waste number
assignment ensures that
potentially present
hazardous constituents
are identified.

This is an additional level
of rigor in the AK process
that specifies what criteria
must be used to determine
the sufficiency and
applicability of the AK
information. The list of
administrative controls is
the same as those for the
CH WAP.

Acceptable Knowledge
Comparison to CH WAP

RH Requirement
!
Verifies that any prohibited items used in the
generating process were dispositioned using
administrative controls that identified the following
elements:
S
Organization(s) responsible for compliance
with administrative controls or policies
!
A description of the administrative controls
and/or policies used by the site to ensure that
any prohibited items are documented and
managed in accordance with site-specific
certification plans
!
The oversight actions and frequency of
actions to verify compliance with
administrative controls or policies
!
Training specific to administrative control
procedures or policies
!
A statement that personnel may stop work if
noncompliance with administrative controls or
policies is identified
!
The nonconformance and corrective action
process
(Section R-4.2.1.4.2)

Comments

Acceptable Knowledge
RH Requirement
Comparison to CH WAP
The AK process and waste stream characterization shall be The implementation of the AK process
will be subject to the audit program. This
evaluated through the Permitees' Audit and Assessment
Program for RH TRU mixed waste (Appendix R3). The audits is the same proess as that required in the
shall establish an approved baseline that will be reassessed CH TRU waste program.
annually by the Permittees. These audits shall verify
(CH WAP: Section B4-3f)
compliance with the requirements specified in this RH WAP.
The audits shall be used to verify compliance with the
requirements of the AK process specified in this RH WAP
and to evaluate the completeness and defensibility of
hazardous waste characterization using the AK process at
each site.
(Section R-4.2.1.5)
Site personnel responsible for compiling AK, characterizing
RH TRU mixed waste streams using the AK process, and
evaluating and reconciling the AK characterization shall be
qualified and trained in the following areas at a minimum:

!

This RH WAP and the WIPP TSDF-WAC for RH TRU
waste
!
State and Federal regulations associated with
hazardous waste characterization
!
The nonconformance and corrective action process
!
The site-specific procedure established for
performing RH TRU mixed waste characterization
following the AK process
(Section R-4.2.1.6)

Training to the AK process is required in
the CH and RH WAP.
(CH WAP: Section B4-3a)

Comments
Including the AK process
in the audit program
provides an additional
level of confidence in the
characterization program.

Standard training
requirements provides a
level of comparability
between the sites. The
training requirements are
essentially the same in
both the CH and RH WAP.

Acceptable Knowledge
RH Requirement
Comparison to CH WAP
The CH and RH WAP precision QAOs
QAO: Precision
are essentially the same.
Qualitative determinations, such as compiling and evaluating
(CH WAP: Section B4-3e)
AK information, do not lend themselves to statistical
evaluations of precision. Therefore, precision requirements
are not established for the AK process. However, the AK
process is subject to audits as specified in the Permittees’
Audit and Surveillance Program for RH TRU Waste in
Appendix R3.

Comments
N/A

(Section R-4.2.1.7)
QAO: Accuracy

Testing data for confirmation are not part Additional rigor has been
of the AK process for RH TRU waste.
applied to the AK process
Qualitative determinations, such as compiling and evaluating
and therefore confirmation
(CH WAP: Section B4-3e)
AK information, do not lend themselves to statistical
of the AK information is
evaluations of accuracy. AK process is subject to audits as
not required in the RH
specified in the Permittees’ Audit and Surveillance Program
WAP.
for RH TRU Waste in Appendix R3.
(Section R-4.2.1.7)
QAO: Completeness
100% of the relevant AK information required by the AK
process must be collected following the process required by
this RH WAP.
(Section R-4.2.1.7)
QAO: Comparability

Only the information that is relevant to
the intended DQO(s) must be compiled.
(CH WAP: Section B4-3e)

The CH and RH WAP comparability
QAOs are essentially the same.

Comparability is ensured through sites meeting the training
requirements and complying with the minimum standards
(CH WAP: Section B4-3e)
outlined for procedures used to implement the AK process in
this RH WAP.
(Section R-4.2.1.7)

The data needed to meet
the required DQO’s must
be collected. Collecting
information that is not
relevant to meeting a DQO
is not necessary.
N/A

RH Requirement
QAO: Representativeness

Acceptable Knowledge
Comparison to CH WAP
None

The AK process documentation must indicate that the
relevant AK information collected about a waste
characteristic in a container applies to all of the waste in the
container.
(Section R-4.2.1.7)

(CH WAP: Section B4-3e)

Comments
N/A

Differences between Proposed RH TRU Mixed Waste Characterization Visual Examination Method and the CH TRU Mixed
Waste Characterization Visual Examination Method

Visual Examination
RH Requirement
Material parameter category weight
estimation

Comparison to CH WAP
Not required for RH TRU waste
(CH WAP: Table B3-1)

(Section N/A)

Complete Data Form
Sites that use VE must use controlled
procedures that identify all data that are
being collected during VE. At a minimum,
the VE data must include the container
number, the container’s waste stream
designation, the operator(s) performing the
VE, description of the container contents,
date of VE, and the title and revision
number of the VE procedure used.
(Section R- 4.2.2.1)

Data collected based on the DQO that is
being met.
(CH WAP: Section B1-3b(5))

Comments
Repository modeling demonstrates that the
repository integrity is not affected by
conservatively bounding the material
parameters in RH TRU waste. The only
physical parameter that is required is to
know the Summary Category group to
ensure that no prohibited waste forms are
present.
DQOs for RH TRU mixed waste include
physical form, hazardous waste numbers,
and prohibited items. The data form will be
completed to meet these DQOs.

Visual Examination
RH Requirement
Videotape Operation
VE shall consist of a qualitative evaluation
of the waste container contents and shall
be recorded on videotape (or another
equivalent nonalterable medium). Two
trained operators must perform the VE as
described below.

Comparison to CH WAP
Two operators and a videotape are
required for the RH WAP at all times.
(CH WAP: Section B1-3b(3), Table B311))

Comments
This provides an additional level of quality
assurance than that required for CH TRU
waste.

(Section R-4.2.2.1)
Although the site-specific training
programs will vary based on the data that
are being collected using VE, the
Permittees shall require each site that
uses VE to have a training program
containing the following required formal
training elements:

The RH WAP requires the training
curriculum to cover material that is
relevant to the DQO that is being met
using VE data.

Training that is not relevant to the intended
purpose of VE is unnecessary.

(CH WAP: Section B1-3b(4))

(Section R-4.2.2.2)
Formal Training

!

Project Requirements

!

Container identification and labeling

!

Applicable State and Federal
Regulations

!

Site-Specific Instruction

(Section R-4.2.2.2)

The CH and RH WAP include essentially
the same training requirements for VE.
(CH WAP: Section B1-3b(4)

N/A

Visual Examination
RH Requirement
On-the-Job Training
OJT shall address the following aspects of
waste characterization with VE as
applicable to the waste characterization
being conducted using VE at the site:

!

Identification of summary category
groups

!

Identification of indicators of
hazardous constituents

!

Identification of prohibited items

Comparison to CH WAP
Training curriculum and drum are only
required to contain items that are
relevant to the DQO that is being met
with radiography data.

Comments
Training that is not relevant to the intended
purpose of radiography is unnecessary.

(CH WAP: Section B1-3b(5))

(Section R-4.2.2.2)
Training Drum Contents
A VE test container shall be used and shall
include items representative of the
physical properties of the waste streams at
the site and must include prohibited items.
(Section R-4.2.2.2)

The training drum is required to contain
items that are relevant to the DQO that
is being met with VE data. There is no
requirement for a VE training drum in
the CH WAP.
(CH WAP: Section N/A)

Training that is not relevant to the intended
purpose of VE is unnecessary.

Visual Examination
RH Requirement
Training Examinations
Qualification of VE operators shall, at a
minimum, encompass the following
requirements:

!

Successfully pass a comprehensive
exam based upon training enabling
objectives. The comprehensive
exam will address all of the VE
training requirements and
implementation stipulated in this
RH WAP. A minimum score of 80%
is required to pass the exam.

!

Demonstrate capability in the
presence of the appointed site VE
expert.

Comparison to CH WAP
Successfully passing a comprehensive
examination is required. There are no
VE training examination requirements in
the CH WAP.

Comments
Passing an examination is required
because standardized VE operator
qualification is used to meet the
comparability QAO.

(CH WAP: Section N/A)

(Section R-4.2.2.2)
QAO: Precision
Precision - Precision is maintained when
there is 75 percent or better agreement
between the observations of two operators
with regard to the identification of
important waste characteristics (i.e.,
physical form of the waste, absence of
residual liquid in excess of 1 percent by
volume, absence of prohibited items,
interpretation of indicators of prohibited
items) within a single container.
(Section R-4.2.2.3)

There is no QAO for VE precision in the
CH WAP. There are no VE training
requirements in the CH WAP.
(CH WAP: Section N/A)

N/A

Visual Examination
RH Requirement
QAO: Accuracy
Accuracy - Accuracy is maintained by
requiring operators to successfully identify
100 percent of the items in a training
container during their initial qualification
and subsequent requalification.

Comparison to CH WAP
There is no QAO for VE accuracy in the
CH WAP.

Comments
Establishing specific training requirements
ensures accuracy for the VE method.

(CH WAP: Section N/A)

(Section R-4.2.2.3)
QAO: Completeness
Completeness - 100% of the relevant
waste information must be assembled and
must show that each of the containers in
the waste stream belongs to the waste
stream. This information must be
documented on audio/videotape or other
equivalent media and data form.

Videotape of the VE or dual signatures
on the data form are required. Data
forms must be fully completed. There is
no QAO for VE completeness in the CH
WAP.

Fully completed data forms, videotapes,
and dual signatures provide assurance of
completeness.

(CH WAP: Section N/A)

(Section R-4.2.2.3)
QAO: Comparability
Comparability - Comparability is ensured
through sites meeting the VE training
requirements and complying with the
minimum standards required for by this RH
WAP.
(Section R-4.2.2.3)

Standardized training that meets the
WAP is required. There is no QAO for
VE comparability in the CH WAP.
(CH WAP: Section N/A)

Using standardized training requirements
ensure that comparability is enhanced.

Visual Examination
RH Requirement
QAO: Representativeness
Representativeness - Representativeness
will be maintained by ensuring that the
operator describes all of the contents in a
container selected for VE.
(Section R-4.2.2.3)

Comparison to CH WAP
There is no QAO for VE
representativeness in the CH WAP.
(CH WAP: Section N/A)

Comments
Requiring that the data be applicable to the
contents of the drums ensures
representative data is collected.

Differences between Proposed RH TRU Mixed Waste Characterization Radiography Method and the CH TRU Mixed Waste
Characterization Radiography Method

RH Requirement
Material parameter category weight estimation
(Section N/A)

Complete Data Form
Sites that use radiography must use controlled
procedures that identify all data that are being
collected during radiography. At a minimum, the
radiography data must include the container
number, the container’s waste stream designation,
the operator performing the radiography, description
of the container contents, date of radiography, and
the title and revision number of the radiography
procedure used.
(Section R-4.2.3.1)
Videotape Operation
To perform radiography, the operator scans the
waste container using the radiography system. A
videotape recording (or a recording on an
equivalently nonalterable media) shall be made of
the waste container scan.
(Section R-4.2.3.1)

Radiography
Difference from CH
Not required for RH TRU waste

Justification
Evaluation of the repository modeling
indicates that the integrity of the
(CH WAP: Section B-3a)
repository is not affected by
conservatively bounding the material
parameters in RH waste.
Data collected based on the DQO that DQOs for RH TRU mixed waste
include physical form, hazardous
is being met.
waste numbers and prohibited items.
(CH WAP: Section B1-3a)
The data form will be completed to
met these DQOs.

The CH and RH WAP include the
same videotape requirement.
(CH WAP: Section B1-3a)

N/A

RH Requirement
Independent Observation
Independent observations of video output shall be
made once per day or once per testing batch,
whichever is less frequent, as a means of verifying
the information provided by the radiography
operator..

Radiography
Difference from CH
The CH and RH WAP include the
same independent observation
requirement.

Not required for RH TRU waste

(Section N/A)

(CH WAP: Section B1-3b(2))

Training Test Container

The CH and RH WAP include
essentially the same training test
container requirements.

(Section R-4.2.3.2)
Formal and On-the-job Training
Although the site-specific training programs will vary
based on the data that are being collected using
radiography, the Permittees shall require each site
that uses radiography to develop a program
containing the following required elements:
(Section R-4.2.3.2)

N/A

(CH WAP: Section B1-3b(2))

(Section R-2.3.1)
Replicate scan

A radiography test container shall be used and shall
include items representative of the physical
properties of the waste streams at the site and must
include prohibited items.

Justification

Independent observations of
radiography are used to meet the
accuracy QAO; therefore, any
additional worker exposure
associated with performing a replicate
scan is not necessary.
N/A

(CH WAP: Section B1-3b(2))

Training curriculum and drum are only
required to contain items that are
relevant to the DQO that is being met
with radiography data.
(CH WAP: Section B1-3b)

Training that is not relevant to the
intended purpose of radiography is
unnecessary.

RH Requirement
Formal Training

!

Project Requirements

!

Applicable State and Federal Regulations

!

Basic Principles of Radiography

!

Radiographic Image Quality

!

Radiographic Scanning Techniques

!

Radiography of Waste Forms

!

Standards, Codes, and Procedures for
Radiography

!

Site-Specific Instruction

(Section R-4.2.3.2)
On-the-Job Training
The Permittees shall require each site that uses
radiography to have a site-specific training program
that addresses the following aspects of waste
characterization:

!

System operation

!

Container identification and labeling

!

Identification of summary category groups

!

Identification of indicators of hazardous
constituents

!

Identification of prohibited items

(Section R-4.2.3.2)

Radiography
Difference from CH
The CH and RH WAP include the
same formal training requirements.

Justification
NA

(CH WAP: Section B1-3b(1))

Training curriculum and drum are only
required to contain items that are
relevant to the DQO that is being met
with radiography data.
(CH WAP: Section B1-3b(2)

Training that is not relevant to the
intended purpose of radiography is
unnecessary.

RH Requirement
QAO: Precision
Precision - Precision is maintained when there is 75
percent or better agreement between the
observations of two operators with regard to the
identification of important waste characteristics (i.e.,
physical form of the waste, absence of residual
liquid in excess of 1 percent by volume, absence of
prohibited items, interpretation of indicators of
prohibited items) within a single container.
(Section R-4.2.3.3)
QAO: Accuracy
Accuracy - Accuracy is obtained by using a target to
tune the image for maximum sharpness and by
requiring operators to successfully identify 100
percent of the items in a training container during
their initial qualification and subsequent
requalification.
(Section R-4.2.3.3)
QAO: Completeness
Completeness - 100% of the relevant waste
information must be assembled and must show that
each of the containers in the waste stream belongs
to the waste stream. This information must be
documented on audio/videotape or other equivalent
media and data form.
(Section R-4.2.3.3)

Radiography
Difference from CH
Justification
Material parameter weights are not
There is no difference to the image
necessary to ensure the integrity of
test pattern requirement. However,
the RPD calculated for CH TRU waste the repository and are not measured.
material parameter weights is not
required for RH TRU waste.
(CH WAP: Section B3-4)

The independent observation of
radiography, is used rather than VE,
to ensure accuracy.
(CH WAP: Section B3-4)

The CH and RH WAP include
essentially the same completeness
QAO requirement.
(CH WAP: Section B3-4)

Independent observations provide
assurance that accuracy is
maintained without additional worker
exposure during VE.

N/A

RH Requirement
QAO: Comparability
Comparability - Comparability is ensured through
sites meeting the radiography training requirements
and complying with the minimum standards required
for by this RH WAP.
(Section R-4.2.3.3)
QAO: Representativeness
Representativeness - Representativeness will be
maintained by ensuring that the operator describes
all of the relevant contents in a container selected
for radiography.
(Section R-4.2.3.3)

Radiography
Difference from CH
The CH and RH WAP include
essentially the same comparability
QAO.

Justification
N/A

(CH WAP: Section B3-4)

There is no CH WAP radiography
QAO for representativeness.
(CH WAP: Section N/A)

Requiring that the data be applicable
to the contents of the drums ensures
representative data is collected.

